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SUMMARY 


FHOSLSM 


To  tody  ite  HU  da  of  participation  in  th*  1932  teriti  cl 
•tank  mwoKwr*  at  D««rt  Bock  on  tbs  motion*  sad  attitudes 
a l troops  rt|tzditt|  atomic  dugtrt. 


FACTS 


This  memacondem  is  » contiimattno  o I s study  began  at 
DXSXRT  SOCK  1 (OBO-T-170)„ 
ins  Maneuver  Involvins  tbs  Pas  of  Atomic  Weapons.  March  1952, 
aCOUT.  to  tick  polygraph  blood  prosoar*  records  gave  indi- 
cation of  underlying  tensions  in  airborne  j *»M»g 

part  in  the  first  atomic  maasever  condarted  at  the  Nevada  test 
site.  la  the  present  study  the  scope  of  investigation  was  broad- 
ened by  inclusion  of  subjects  from  other  types  of  Amy  edits, 
evgsglag  Is  tho  somewhat  snore  elaborate  and  realistic  maneuver! 
of  Exercise  DXSSBT  BOCK  IV  (April  through  June  1952). 


Tho  subjects  tested  by  OBO  at  DKSSBT  BOCK  IV  ware  se- 
lected to  allow  ceaapariaen  of  the  reactions  end  attitudes  of 
members  of  airborne  infantry,  regular  iafeatry.  armored  to* 
fantry,  and  service  units;  comparisons  between  maneuver  par- 
ticipants aad  eon-parti ci peats;  betwaea  troops  whs  bad  received 
regular  indoctrination  in  atoaade  effects  aad  those  who  bad  been 
gives  only  minimal  safety  fceatmettea;  and  between  troops  who 
bed  previously  experienced  atomic  maneuvers  and  those  who  tied 
not.  Also  tested  were  the  effect  of  a lapse  of  time  ea  the  atti- 
tudes aad  reactions  of  maneuver  participants  to  atomic  dangers, 
aad  the  affect  of  witnessing  as  atomic  explosion  on  the  subjects1 
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ability  to  perform  a simple  military  task.  The  reactions  of 
troops  to  atomic  dangers  were  compared  with  their  reactions  to 
tbs  dangers  of  ordinary  combat. 

The  methods  employed  included  polygraph  tests  which  provided 
e record  of  both  physiological  sad  verbal  responses,  interviews 
with  individuals,  and  questionnaires  administered  to  groups. 
Questions  were  seked  concerning  atomic  dangera.  combat  dsn* 
gars,  end  irrelevant  topic#  introduced  for  control  purposes.  The 
performance  test  was  foe  disassembly  end  reassembly  of  the 
1C-I  rifle. 
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CONCLUSIONS 

1.  Troops*  emotional  reactions  toward  atomic  dangers  ware 
not  changed  appreciably  as  a result  of  participating  in  foe  DESERT 
BOCK  XV  atomic  maneuvers. 

2.  No  regular  or  consistent  differences  were  found  in  the 
emotional  reaction#  or  attitude#  toward  atomic  dangers  of  air* 
borne  infantry,  regular  Infantry,  armored  infantry,  and  service 
troops. 

3.  No  consistent  evidence  was  found  to  indicate  that  the  in* 
doctrtoagfou  course,  gives  at  Camp  Desert  Bode,  affected  troops' 
emotional  reactions  toward  atomic  dangers,  either  immediately 
following  the  burst,  or  three  weeks  later. 

4.  Troops  suffered  no impairment  of  manual  dexterity  in 
their  performance  of  a routine  military  task  as  a function  of 
witness  teg  an  A-bomb  burst. 

5.  Troops  uniformly  gave  larger  emotional  reactions  to 
questions  concerning  combat  dangers  than  to  quedimu  concern- 
ing atomic  dangera. 

6.  It  is  not  believed  that  atomic  maneuvers  of  foe  type  bald 
in  Exercise  DESKS  T BOCK  IV.  with  their  emphasis  on  safety 
measures  and  control,  yield  the  kind  of  data  necessary  for  making 
predictions  of  how  troops  will  actually  perform  in  combat  when 
A-bombs  are  used. 


S£CCS£2SSNSAT1C»» 

1.  That,  in  foe  absence  of  changes  in  troops*  emotional  re- 
actions to  the  A-bomb  ea  e result  of  participation  to  atomic 
maneuvers,  the  Army  determine  whether  indoctrination,  training. 
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and  other  nltw*  achieved  by  iargs-scaie  troop  participation  in 
such  maneuvers  are  sufficient  to  justify  their  coat, 

2,  That  farther  studies  to  assess  the  perfermaace  and  psy- 
chological reactions  of  troops  is  connection  with  atomic  explo- 
sions he  made  only  whan  troops  are  employed  under  conditions 
involving  danger,  surprise,  and  fatigue  approximating  those  found 
in  combat,  or  when  atomic  weapons  are  actually  used  in  combat 
operations. 
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INTRODUCTION 


THE  PROBLEM 

The  study  mdtrtakn  by  ORO  in  cooMction  with  DESERT 
ROCK  XV  is  a continuation  of  ORO'e  tsrlin  investigation  of  the 
performance  and  piydwlogicil  ruction*  of  troop*  participating 
in  an  atomic  m»auwr.*  It  was  hoped  that  maana  might  b*  dis- 
comtd  for  predicting  the  probable  behavior  of  troop*  voder 
cooiHiQB*  of  actoal  atomic  warfare.  The  signifleanca  of  tha 
earlier  study  waa  limited  because  the  DESERT  ROCK  I Exercise 
we*  the  first  in  which  troop*  participated,  only  select  (airborne) 
troops  were  employed,  and  the  mauausar  was  unrealistic*  Al- 
though in  their  verbel statements  and  in  their  performance  of 
routine  duties  tease  man  showed  vary  little  evidence  of  tension 
and  apprehension  concerning  their  participation  in  an  atomic 
maneuver,  tea  raanlta  of  polygraph  teste  suggested  that  such 
feelings  might  in  fact  he  present.  It  was  assumed  teat  each 
underlying  tension  induced  by  an  atomic  explosion  might,  under 
the  more  stressful  conditions  of  content,  reach  levels  sufficient 
to  impair  tea  ability  of  individual  soldiers  to  perform  their  duties. 

It  was  decided,  therefore,  that  ORO  should  continue  the  in- 
vestigation of  troop  reactions  by  studying  participants  in  three 
maneuvers  of  tea  DESERT  ROCK  IV  Exercise.f  The  investigation 
was  broadened  by  tea  inclusion  of  troops  of  different  branches  of 
tea  Army,  occupying  positions  nearer  the  atomic  explosion,  under 
differing  methods  of  haute  delivery  and  varying  KT  yields,  and 
performing  somewhat  more  varied  maneuver  tasks. 


miCISS  DESERT  ROCK  IV 


Exercise  DESERT  ROCK  IV  waa  held  at  tha  Nevada  teat  site 
daring  April,  May,  and  June  1951.  According  to  tea  report  issued 
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by  Brig  Gen  H.  P.  Storks,  Exmr eU*  Director,  the  minioa  el  this 
mrcii*  wee  "...witn  the  aunjamn  Army  participation  possible, 
to  provide  indoctrination  training  in  tactical  opmtkm  featuring 
tactical  employment  of  atomic  devices,  to  provide  training  in 
essential  protective  measures,  to  observe  psychological  effects 
of  atomic  explosion  on  individuals,  end,  in  e leaser  degree  then 
in  Exercise  DESERT  ROCK  1,  U,  and  IU,  to  provide  Indoctrination 
training  in  the  effects  of  atomic  explosion  on  equipment,  mate  rid, 
and  emplacements.'**  Of  the  four  exercise  maneuvers,  ORO  par- 
ticipated in  all  three  involving  Army  troops,  hoi  did  not  partici- 
pate in  the  on*  maneuver  in  which  Marines  were  need’. 

The  tactical  setting  for  each  of  the  DESERT  ROCK  IV  ma- 
neuvers predicated  that,  since  friendly  units  hud  bean  unable  to 
force  a breakthrough  into  enemy-held  territory,  an  atom  it  weapon 
waa  to  be  need  to  dear  the  way  for  penetration  into  anemy  roar 
areas.  After  participating  troops  had  prepared  and  occupied  fox- 
holes approximately  7000  yards  from  the  assumed  euemy  lines, 

&r  A-bomb  wee  exploded.  Army  personnel  atodiad  Jby  ORO  par- 
ticipated in  the  following  an basque wt  movements:  after  Shot  3 
(an  air-drop),  an  airborne  — «*t  made  a parachute  drop  in  tbs 
rear  of  the  enemy  position  and  other  airborne  and  regalar  in- 
fantry units  advanced  on  foot  throagh  the  ground  aero  area  to  Hale 
up.  After  Suit  4 (n  tower  detaoation  afa—lathag  an  artillery  buret) 
Army  CBS  (r  hemic  el,  biological,  and  radiological)  monitors  were 
for  the  first  time  permitted  to  monitor  alone.  Whan  they  had 
given  the  ell-clear  signal,  an  armored  battalion  combat  team 
(BCT)  advanced  toward  ground  aero.  Immediately  following  Shot 
t (n  towns  shot),  a BCT  composed  of  Enainnnr  Amphibian*  Sup- 
port Troop*  {augmented)  began  n tactical  march  without  watting 
for  prior  md-eafa  (Radiological  Safety)  clearance  from  the  AEC 
or  Army  CBS  monitors,  depending  Instead  on  Army  waaitara  ad- 
vancing In  front  of  the  exit.  The  wait  wee  accompanied  by  tanks, 
the  crews  of  which  had  been  in  their  vehicles  at  7000  yards  from 
ground  aero  daring  the  explosion. 

These  maneuver*  wore  more  realistic  than  DESERT  ROCK  I 
in  that  troapo  were  4000  yards  closer  to  ground  mm  at  the  time  of 
the  explosions,  they  were  permitted  to  advance  mar*  quickly  after 
the  berets  and  to  approach  closer  to  ground  aero,  and  Army  person- 
nel warn  given  greater  responsibility  for  determining  radiological 
safety.  Essentially,  however,  the  troops  were  still  primarily  spec- 
tators sad  the  ware  not  realistic  taetieni  exercises. 

'SwHn  Msmr  *ocKtH*wiH«a*  its.  h.  r.  sm*h  m«  cm,  isa,  murcacT. 
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DESCRIPTION  07  RESEARCH  METHODS 

The  following  method*  were  employed  in  the  ORO  stadias: 

1.  Individual  polygraph  tests  on  troops , in  which  the  sub- 
ject's physiological  reactions  as  well  as  his  verbal  responses 
to  questions  pertaining  to  A-bomb,  combat,  and  other  situations 
were  recorded,  (See  Appendix  A ter  full  description,) 

2,  Interviews  with  individuals,  in  which  verbal  responses  of 
troops  were  recorded  by  the  interviewer.  (See  Appendix  B for 
full  description,) 

3.  A questionnaire,  administered  to  troops  assembled  in 
groups,  in  which  troops  were  asked  to  respond  to  questions  con- 
cerning their  information  and  attitudes  about  the  A-bomb.  (See 
Appendix  C for  foil  description.) 

4,  A performance  test,  administered  to  troops  in  groups  of 
25,  involving  the  disassembly  and  reassembly  of  the  M-l  rifle. 
(See  Appendix  D for  full  description.) 

Polygraph  Tests 

Tb#  bulk  of  the  data  nsed  in  this  study  consisted  of  polygraph 
measurements  of  troop  reactions  to  a set  of  questions  relating  to 
atomic  dangers,  combat  dangers,  and  n few  irrelevant  topics  in- 
troduced for  control  purposes.  Two  types  of  data  xe suited:  (a) 
The  continuous  record  of  changes  in  the  subject's  blood  pressure 
and  breatuing  daring  tbs  test  period,  tost  is,  his  physiological 
reactions  to  the  stimuli  of  the  questions.  (Rise  s relative  blood 
pressure  was  used  as  the  measure  of  physiological  reaction.) 
(b)  The  verbal  responses  (Yes  or  No)  in  answer  to  the  questions. 
A word  association  teat  was  else  employed  with  the  polygraph, 
the  subject  being  asked  to  respond  to  the  teat  word  with  the  first 
word  which  came  Into  Ida  mind;  this  produced  no  significant 
result1*. 

Polygraph  tests  were  made  on  the  following  groups*  for  toe 
purposes  stated: 

1.  To  study  the  effects  of  participation  in  too  exercise  on  the 
responses  of  different  types  of  troops: 

Twenty  enlisted  men  from  the  135th  Infantry  Regiment, 

47to  Infantry  Division  sad  nineteen  enlisted  man  from  toe 
S04th  Airborne  Infantry  Regiment,  ft  2d  Airborne  Division 
were  tested  during  the  three  days  before  Shoe  3 end  re- 
tested after  toe  maneuver  on  D Day  and  during  the  follow- 
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log  Any,  Blood  pressure  and  verbal  record#  were  secured 
from  each, 

2.  To  »tudy  the  effects  on  troop  attitude*  and  reaction*  of 
participation  in  an  atomic  maneuver,  of  minimal  and  of  full  atomic 
indoctrination,  and  of  a lap**  of  time  following  the  maneuver  ex* 
perience,  groups  were  drawn  from  the  1st  Armored  PI  vis  ion 
(home  station,  Ft  Hoed):  ' 

Croup  P-1  who  participated  in  Shot  6 after  receiving  the 
regular  atomic  indoctrination  ware  tested  at  Ft  Hood  on 
D minus  11  sod  retested  at  Ft  Hood  on  O plus  2;  27  blood 
pressure  records  and  35  verbal  records  wars  obtained. 
Group  N-l,  a control  group  who  did  not  go  to  Deaert  Rock 
IV;  these  mm  were  tested  at  Ft  Hood  on  D minus  10  and 
again  on  D minus  4;  27  blood  pressure  records  and  40 
verbal  records  were  obtained. 

Group  N-Z,  a control  group  who  did  not  go  to  Desert  Rock 
IV;  the  am  were  tested  at  Ft  Hood  on  D minus  3 and  again 
on  D plus  12;  27  blood  pressure  records  and  31  verbal  rec- 
ords were  obtained. 

Group  P-2R,  who  perticipated  in  Shot  6 after  receiving  the 
regular  atomic  indoctrination;  the  men  were  tasted  « D 
Dap  after  the  shot  and  again  on  D plus  19;  23  blood  pres- 
sure records  and  35  verbal  records  were  secured. 

Group  P-3M.  who  perticipated  in  Shot  6 after  receiving 
minimal  atomic  indoctrination  were  tested  tua  D pins  1 and 
again  on  D plus  20;  2ft  blood  pressure  records  and  32  verbal 
record*  were  secured. 

3.  To  compere  the  reactions,  just  prior  to  their  participation 
in  DSSSRT  ROCK  IV,  of  men  who  had  experienced  an  atomic 
maneuver  with  those  of  men  who  had  not  pet  taken  part: 

Twenty-ewe  station  complement  personnel  (service  troops) 
who  had  witnessed  previous  shots  or  taken  part  in  previous 
maneuvers  were  tested  during  D anises  2 and  D minus  l;and 
thirty  station  complement  personnel  who  were  scheduled  to 
take  past  in  an  atomic  maneuver  fev  the  first  time  were 
tested  during  D minus  2 and  D minus  1;  blood  pressure  and 
verbal  records  were  secured  from  each. 

Individual  Interviews 

In  the  individual  interviews,  questions  were  asked  similar  to 
those  used  in  the  polygraph  teats  and  the  questionnaire.  This 
method  was  lududed  because  it  permits  greater  flexibility  and 
finer  distinctions  sines  tha  subject  can,  ask  for  explanations  of 
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meaning  and  can  qualify  and  elaborate  His  responses.  One  hun- 
dred infantrymen  from  the  1st  Armored  Division  were  inter- 
viewed at  Camp  Desert  Bock  during  the  day  and  a half  following 
their  participation  in  Shot  6,  Of  these,  45  bad  received  full  in- 
doctrination on  atomic  effects  end  55  had  been  given  minimal 
instruction.  During  tbe  two  days  prior  to  Shot  8,  50  service 
troop#  who  had  experienced  an  A-bomb  maneuver  and  30  who  had 
not  were  also  interviewed. 


Questionnaires 

Two  equivalent  forma  of  an  attitude  and  information  ques- 
tionnaire, constructed  by  HumRRO,  were  administered  on  the  day 
before  and  the  afternoon  following  Shot  8.  Tbe  questions,  al- 
though much  more  numerous  (over  100)  than  those  asked  in  the 
polygraph  testa  and  interviews,  covered  the  same  general 
areas— the  A-bomb,  ordinary  combat,  sad  irrelevant  questions 
dealing  mainly  with  attitudes  toward  the  Army.  Multiple  - choice 
answers  were  supplied.  The  questionnaire  was  scored  by  assign- 
ing values  to  12  cluster  a of  related  questions,  grouped  under  such 
headings  as  "Index  of  { atomic  ) Information  Accuracy,"  "Index  of 
Over-Estimation  of  [ atomic}  Effects,"  "Index  of  Faith  in  the 
Army."  The  questionnaire  wee  answered  by  the  same  service 
troops  who  were  used  ha  the  polygraph  testa  sad  interviews  con- 
ducted at  Shot  8 sad  additional  men  drawn  from  the  369th  Engi- 
neer Amphibious  Support  Regiment,  the  31st  Transportation  Truck 
Company,  the  5624  Transportation  Staging  Area  Company,  and  the 
360th  Army  Bead.  Of  these  subjects,  67  bad  had  previous  A-bomb 


An  indication  of  the  content  of  the  questions  used  in  polygraph 
teats,  interviews#  and  questionnaires  is  given  by  the  following 
gustations  asked  in  the  polygraph  testa  at  Shota  6 and  8 and,  in 
slightly  different  order  and  wording,  at  Shot  3: 


Sample  Polygraph  Questions 

W tkmaheeiwuiahqwdeAhanh.  <«)  qeawhaa  fudais,  u ndhmy  canton. 

(J>  hwteweeq— has. 


(8  l.  Dsyeedhhheeufit jns'te laia aa«s4«M? 

(c)  2.  (to  ym  hhfc  yaat  unfit  is  nady  is  (slus  cantata**  if kfcst t*» 

(cl  1 Da yn  wv  wiy  dnt date yalt  to  hjedhcwhtt 

(•!  4>  to  yea  bhfc  da  agues  has*  taaafh  wwA-lnii  la  niima  vhtoat 


(•1  V a y*  *u*  is  a toduU  *to*  as  frtont  ***>  ah  4 nitoa  ***y.  Ua  y* 
pt'iHtwdl 
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<0  6.  U yam  »«kM  *%  Arbamb  aapiaJa  4 mlln  aaray,  4a  yam  tbiek  yaafd  b*  bliA<W4 
far  tUaf 

{•)  7.  Ri<fat  ahat  am  A-haab  ton  * MO  fm*  would  yw  fad  jaia  walkimg 
ftaami  zam  t*  yam  tagtiaa  tiatd  slikiatf 

{•)  0.  II  yaw  »wr  is  a fadd*  4 dl«  ftow  — A bamb  ten,  da  yoa  Jbjafc  At  ladJarias 

(a)  ^ Haul Uiaegata badcaavef  adiadaadcfa>a»,dsyae dtiakha'dSat 
(i)  10.  Vaatfi  yam  aary  jaafia  iWi^r  riar  nukaa  a gaa4  aaidiar? 

(i)  11.  VoaU  jea  aaf  that  ptafr*  ia  garni  physical  eamiUam  aamj 

(c)  12.  If  yae  mn  aaa*  iaaa  acted  fjjbdag  enr,  ia  yam  tbiak  yarn'd  4a  ail  right? 

(c)  1).  If  yow  wa»  hhM  is  baela  sad  aaafci*  to  abmaa  fmt  half,  waald  yam  bm  sfcaid 
dm  the  satis*  sight  sac  Bad  yamt 


(a)  15*  If  f«a  ww  ia  a fadbih  4 riw  —my  fa—  «»  Abnefa  iiftniii,  <fa  f«a  tfcaak 
yadd  Hack  am  m k*  aider 

(a)  1£»  V«dd  ya  fad  aatm  im  » habaU  aaty  2 milaa  away  fane  — A fa— fa  harry 
(a)  17.  VasldyeBhaateida»fedk«4tiNM«*idfell/2^m«faeil+aabbwsc 

(a|  10.  IfyaaamtisafadaiadadlaBfeaeas  MaabfcmK'dayeadfakihalitaac 
wamUba  higmmm* 

<e>  19.  BywwawqagtetetitapaadaawaaejtewasAtealiteiw.dsrasdridt 


(I)  20.  Hyehrl yam  tfcalaa,  etdfyg  mteheia  a fifieaari  Uaar*  dthaussy 
dat  da  aam  tamfaa  k ata? 


Purfarmaacs  Test 

Th*  performance  ted  with  the  M-i  rifle,  given  to  troop*  be- 
fore and  after  Shot  3,  was  introduced  to  determine  whether 
witnessing  aa  atomic  erplostoa  ceased  tensions  which  might  he 
reflected  ia  changes  ia  the  subjects*  ability  to  perform  military 
tasks  teseteiag  wiawnal  dexterity.  Although  99  men  took  peri  in 
the  pre-XMCkay  performance  test*  there  waa  time  to  retest  only 
25  of  these  (lafaatrymea  of  the  165th  Begimsnt;  81st  Infantry 
Division)  immediately  after  the  atomic  explosion  end  before  the 
troope  advanced  toward  ground  aero. 
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SUMMARY  Or  FINDINGS 


Thm  t»«U  coadactrt  by  ORO  fm  d«tiga«4  to  secure  worm 
to  sixqntitioas  relating  to  the  psychological  effect*  of  atomic 
ciptoatow  on  Army  troops,  and  to  the  vain*  of  atomic  uawnmrt 
in  which  large  nanbm  of  troop*  tola  pact*  ftwtri—  of  the 
finding*  are  giv*a  below;  Ml  description*  of  tho  toots  and  detailed 
analyses  of  the  resalta  see  gives  is  Append  ice*  A throogh  S. 
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Questionnaire*  administered  bsfors  and  after  one  of  the  m»> 
nearer*  ti«o  indicated  that  troop*'  attitude*  toward  atomic 
danger*  were  unchanged  a*  a reault  of  participation*  and  re- 
vealed so  aUitodinai  difference*  between  troop*  who  had  bad 
previous  maneuver  experience  and  thoaa  who  had  not. 

Slightly  different  result*  were  obtained  from  the  verbal  poly- 
graph records  and  interview  data.  In  verbal  response*  to  the 
polygraph  questions*  no  consistent  pattern*  of  apprehension  con- 
cerning A-bomb  danger*  emerged.  Test*  given  to  men  before 
and  after  maaeaver*  indicated  that  participation  result#  1 in  n 
decrease  in  tike  number  of  troops  verbally  expressing  apprehen- 
sion concerning  some  of  these  atomic  dangers,  whereas  verbal 
expression  of  fears  of  other  dangers  remained  unchanged.  After 
having  takes  part  in  aa  atomic  maaeaver*  a somewhat  greater 
prcyoartioa  of  the  troops  tested  expressed  confidence  sad  lack  of 
apprehension  concerning  atomic  dangers  than  did  ana-participant 
troupe.  Differences  between  participant  aad  non-participant 
troops  ware  generally  ratter  email,  however*  aad  on  one  or  two 
questions  fear  was  expressed  by  a somewhat  greater  number  of 
participant  then  sue  -participant  troops. 

A comparison  of  experienced  aad  inexperienced  troop#'  verbal 
response*  on  the  polygraph  teat  indicated  a but  probably 

ixsigatiicant  tendency  for  troop#  with  previous  A-bomb-  maneuver 
experience  to  express  snsmswbsl  greater  confidence  concerning 
atomic  dangers  *^>>«  Inmjia  without  prior  experience,  la  their 
interview  reapoaaes,  experienced  troops  consistently  expressed 
greater  boldness  aad  confidence  concerning  atomic  dangers  than 


Evidence  based  on  verbal  response*  to  the  polygraph  teat  and 
later  view  question*  tens  would  seem  to  suggest  that  participation 
in  the  DESERT  ROCK  XV  maneuvers  may  have  resulted  in  certain 
redactions  in  troops*  expressed  furs  concerning  atomic  dangers. 
The  fact  that  sack  attitudlnal  changes  as  did  occur  worn  generally 
utter  smell,  aad  were  apparently  not  accompanied  by  changes  in 
troops*  physiological-emotional  reactions  to  A-bomb  dangers* 
makes  evidence  hosed  on  the  verbal  dote  of  questionable  signifi- 
cance. Although  this  study  due  not  provide  consistent  or  definite 
evidence  concerning  the  effect  of  participation  on  troope*  verbally 
expressed  attitedes  regarding  the  A-bomb,  the  physiological  re- 
sponse date  show  dearly  that  participation  in  DESERT  ROCK  IV 
had  Utile  or  no  effect  on  troope*  emotional  reactions  to  atomic 
dangers. 
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REACTIONS  Or  DIFFERENT  TYPES  OF  TROOPS 

0o  troop*  from  difforom  knmkoo  of  tko  Amy  vory  hm  ikok  tmoitaml  rooctiomo  to 
otoode  doogonf 

The  troop*  studied  by  ORO  at  DESERT  ROCK  1 were  airborne 
infantrymen.  On  the  assumption  that,  ns  members  of  an  "elite” 
unit,  they  might  b*  atypical,  man  from  airborne  infantry,  regular 
infantry,  armored  infantry,  and  service  units  ware  tested  at 
DESERT  ROCK  IV.  No  regular  or  eousiatetd  differences  ap- 
peared between  the  emotional  reactions  or  verbal  responses  of 
men  from  these  units.  Aa  might  ha  expected,  there  were  indi- 
- ■•r  vidual  differences  among  soldiers  in  their  emotional  reactions 
to  atomic  dangers;  but  no  systematic  group  differences  were 
evident.  Different  types  of  troops  tested  et  the  three  maneuvers 
did  tend  to  vary  in  their  emotional  reactions  to  combat  and  other 
types  of  questions;  these  die  similarities  gave  further  emphasis 
to  the  marked  similarity  of  emotional  response  to  atomic  dangers 
on  the  pert  of  various  groups  of  troope  participating  in  DESERT 
ROCK  IV. 


EFFECTS  OF  INDOCTRINATION 

Fo/hey  pomicsfmto&m  mb  as  A*hsi  mmhsbfi  do  ttoopo  toko  kooo  oocooood  a mktk 
mol  omooot  of  A komk  iodommotim  ah  ■»  dy/we m omotmool  mmetiom  to.  ooi  oakodoo 

— i — > . a .i  . . — — a _ — . - ■». . - /-  .n  -• — t — % 

NPM%  B&mmmC  M|n  OBI  VRCft  WMI  fVCMPMI  faff  MMKpVMIORr 


At  Camp  Desert  Rock  the  troops  who  were  to  take  part  in  the 
*tu>ic  maneuvers  were  given  en  indoctrination  course  which  in- 
cluded such  subjects  as  a daacription  of  offsets  of  atomic  weap- 
ons, soma  discussion  d radiological  safety  measures,  sod  In- 
struction in  conduct  to  be  followed  on  D Day  to  insure  the  safety 
of  the  individual,  la  an  attempt  to  assess  the  effect  of  atomic 
energy  indoctrination  on  the  attitudes  and  emotional  reactions  of 
maneuver  participants,  this  routine  indoctrination  wan  withheld 
from  one  company  of  armored  infantry  troops  in  Shot  6.  These 
men  received  no  information  except  brief  safety  instructions  st 
the  forward  area  on  rehearsal  day. 

Interviews  and  polygraph  teats  ware  obtained  after  the  ma- 
neuver from  a group  of  men  who  had  deceived  regular  indoctri- 
nation and  also  from  n group  of  men  in  the  company  which  had 
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received  "minimal"  indoctrination.  In  polygraph  tact*  the  regu- 
larly indoctrinated  troop*  alter  the  maneuver  showed  greater 
blood  pressure  response*  to  atomic  danger  questions  than  did 
the  minimally  indoctrinated  men.  Although  this  might  suggest 
that  regular  indoctrination  heightened  troops'  emotional  reac- 
tions to  A-bomb  dangers,  the  tact  that  these  troops  also  showed 
greater  emotional  reactions  concerning  combat  dangers  then  did 
the  minimally  indoctrinated  man  makes  such  an  interpretation 
somewhat  questionable.  It  ie  more  likely  that  difference*  in  the 
reaction*  of  these  two  group*  were  a function  of  the  time  of 
testing;  the  regularly  indactriaeted  men  were  given  the  polygraph 
test  on  D Day  soon  after  their  return  from  the  maneuver,  whereas 
the  minimally  indoctrinated  men  were  not  tested  until  the  neat 
day*  K ie  believed  that  fatigue  end  the  recency  of  their  maneuver 
experience  probably  account  for  the  regularly  indoctrinated  troops' 
heightened  emotional  reaction#  to  both  atomic  and  combat  danger 
question*,  la  their  verbal  responses  to  the  A-bomb  questions  on 
the  polygraph  test,  no  differences  were  found  batmen  regularly 
and  minimally  indoctrinated  troops. 

In  replies  to  interview  questions  on  atomic  dangers,  asked  of 
a somewhat  larger  grouped  participants  during  the  day  aad  a half 
after  Shot  6,  indoctrinated  troops  generally  showed  a somewhat 
greater  degree  of  boldness  and  confidence  than  did  the  troops  who 
bad  had  minimal  instruction. 

Considering  the  results  of  both  polygraph  teste  and  interviews, 
it  would  thus  seem  that,  although  regular  atomic  energy  indoctri- 
nation fanfare  the  maneuver  resalted  is  an  increase  in  the  con- 
fidence which  troops  expressed  immediately  after  participation, 
it  did  not  materially  affect  troops'  emotional  reactions  to  atomic 
dangers.. 


-• 


DELAYED  REACTIONS 

s ^ a!  wse  an 

•anally  nin* 


Troops  in  DESERT  ROCK  1 gave  some  evidence  of  a rise  in 
anxiety  and  apprehension  concerning  A-bomb  dangers  following  a 
lapse  of  time  after  participation  in  the  maneuver.  These  troops 
had  received  the  standard  atomic  indoctrination  before  the  ma- 
neuver. It  was  hypothesised  that  troops  who  received  only  mini- 
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mal  instruction  before  participation  in  sn  A-bomb  maneuver 
might  later  show  a greater  riae  is  feelings  of  anxiety  and  tension 
thae  mould  regularly  indoctrinated  troops.  Such  a regression  did 
not  appear  in  either  the  minimally  or  regularly  indoctrinated 
troops  studied  in  DESERT  SOCK  IV. 

The  group#  of  minimally  and  regularly  indoctrinated  troops 
who  were  given  a polygraph  test  at  Desert  Sock  after  participating 
in  the  maneuvers  were  retested  19  days  later  after  their  return  to 
home  camp.  Neither  group  showed  any  significant  rise  in  their 
rmnflonsl  reactions  to  the  atomic  danger  questions  after  this  in- 
terval of  time.  Reactions  of  the  regularly  indoctrinated  group 
actually  decreased*  although  this  change  was  probably  an  artificial 
one  resulting  from  the  elevated  emotional  responses  obtained  at 
the  time  of  their  first  teat  on  O Day.  In  verbal  responses  to  the 
polygraph  questions  concerning  atomic  dangers,  there  were  no 
marked  changes  for  either  minimally  or  regularly  indoctrinated 
troops * both  groups  in  fact  showed,  a slight,  although  probably  in- 
significant. increase  in  expressed  confidence  19  days  after  their 
first  test.  Within  this  short  period  of  time,  therefore*  there  is 
no  evidence  to  indicate  tent  troops  who  participated  in  the  DXSEBT 
BOCK  IV  maneuvers  afterward  experienced  a rise  in  apprehen- 
sion, or  that  troops  who  had  received  minimal  indoctrination 
differed  in  this  respect  from  troops  who  had  received  regular 
indoctrination. 


REACTIONS  TO  ATOMIC  VERSUS  COMBAT  DANGERS 


la  attempting  to  aaaaaa  the  roactiooa  of  troops  to  atomic 
dangers,  sad  to  estimate  the  effects  of  A-bomb  maneuvers  on 
such  reactions.  It  was  considered  desirable  to  provide  a yard- 
stick against  which  the  magnitude  of  emotional  reactions  coaid  be 
gauged.  For  this  reason,  questions  concerning  the  dangers  of 
ordinary  combat  were  included  in  the  polygraph  test,  sloes  with 
• questions  pertaining  to  atomic  dangers.  U was  hoped  that,  by 
conparing  troops*  emotional  reactions  to  these  two  type*  of 
questions.  It  would  bo  posalblo  to  estimate  the  relative  degree  to 
which  Mamie  dia|en,  as  compared  with  combat  dangers,  arouea 
fear  ta  Army  troops.  Evidence  obtained  by  this  method  indicated 
that  troops  react  more  strongly  to  the  dangers  of  ordinary  com  • 
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bat  Hums  they  do  to  the  longer*  o i the  A-bomb.  Ali  group*  ol 
soldier*  tested  on  the  polygraph  in  DESERT  ROCK  IV  * bowed 
greater  emotional  responaea  to  combat  than  to  A-bomb  question*. 
This  was  true  for  participant  a*  well  as  non-participant  troops* 
for  troop*  both  before  and  after  participation  in  the  maneuver** 
and  tear  troop*  receiving  mini — l a*  well  a*  regular  A-bc  b 
indoctrination. 


EFFECTS  OH  PERFORMANCE 


la  U«  affici—ey  mf  Swap  perform***  impmiml  **  * mwU  of  atrosm  imdmemd  byt 


I • 


Troops  ti  OS8HT  ROCK  I showed  no  outward  aigaa  of  fright 
and  performed  their  maneuver  duties  in  a routine  manner.  This 
we*  also  true  o I troops  participating  in  the  DESERT  BOCK  IV 
maneuvers.  Additional  evidence  that  the  stress  of  an  A-bomb 
explosion  does  not  impair  troop  performance  was  supplied  bp  the 
perfamnence  teat  results.  The  email  group  of  men  who  performs 
the  disassembly  end  reassembly  of  the  M-l  rifle  both  before  D 
Day  and  again  immediately  after  they  had  witnessed  an  atomic 
explosion  executed  the  task  rather  more  quickly  in  the  second 
test  than  in  the  first.  Clearly  they  suffered  no  impairment  of 
maeeel  dexterity  ir  performing  a routine  military  task. 
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mm  PR  STATION  07  RESULTS 


BEHAVIORAL  EVIDENCE 

Although  the  results  of  the  studies  made  by  ORO  in  DESERT 
SOCK  XV  are  not  wholly  consistent,  certain  rather  clear-cut 
patterns  emerge.  Xa  all  shots,  and  by  all  methods  of  study  em- 
ployed. there  are  no  indications  that  troops  are  seriously  dis- 
turbed sbout  the  dangers  of  atomic  weapons.  On  tbs  most  overt 
level,  that  of  performing  a task  requiring  a steady  hand  and  some 
degree  of  manna!  dexterity,  there  is  not  the  slightest  evidence  of 
a decrement  in  performance  by  treope  who  hove  just  witnessed 
sn  atomic  explosion  and  will  shortly  advance  into  the  damage 
area.  This  level  of  behavior  is,  of  course,  of  greet  concern  to 
the  Army. 


VERBAL  EVIDENCE 

On  less  overt  levels*  it  is  tree,  soma  indications  of  anxiety 
and  apprehension  ere  svident.  Before  participating  in  an  ntocalc 
maneuver,  some  seen  admit  being  afraid  of  certain  aapacte  of  the 
A-bomb.  After  undergoing  a maneuver  experience,  fewer  men 
express  these  fears;  bC  soma  still  am  fearful.  From  both  poly- 
graph verbal  data  and  interview  responses  it  was  found  that  troops 
about  to  undergo  their  first  A-bomb  experience  were  slightly 
mo re  fearful  then  thorn  who  had  already  hod  such  an  axporience. 
On  the  other  hand,  there  is  an  indication  from  the  verbal  data  that 
each  fears  am  sufficiently  widespread  or  severe  to  causo  concern. 


PHYSIOLOGICAL  EVIDENCE 

On  a mom  basic  level,  that  of  physiological-emotional  reac- 
tion, there  is  little  or  no  evidence  that  troops  ere  detrimentally 
anxious  or  tense  about  A-bomb  dangers.  Polygraph  tests  given  at 
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all  three  shots  consistently  indicate  a low  level  o i physiological 
reaction  to  the  atomic  danger  questions.  Evidence  that  the  re- 
actions of  participants  did  net  differ  materially  from  those  of 
non- pa rtic ipsnts , and  that  troops  reacted  the  same  way  when 
tested  before  taking  part  to  an  atomic  maneuver  as  they  did  when 
tested  afterwards  would  seem  to  indicate  that  troops  are  not 
basically  disturbed  about  A-bomb  dangers.  Such  an  interpreta- 
tion is  supported  by  the  physiological  reactions  of  troops  to 
polygraph  questions  concerning  combat  dangers.  Without  excep- 
tion, all  groups  at  troops  tested  to  the  three  shots  gave  larger 
emotional  reactions  to  the  combat  questions  than  to  the  atomic 
questions.  Apparently  their  basic  fears  concerning  ordinary 
combat  are  greater  than  their  fears  at  the  A-bomb. 


DESERT  ROCK  XV  VERSUS  DESERT  ROCK  I FINDINGS 

The  weight  at  evidence  accumulated  by  ORO  to  DESERT 
ROCK  IV  tends  to  minimise  the  psychological  impact  of  A-bomb 
dangers  on  Army  troops,  at  least  when  the  weapon  is  used  in 
their  anpport  or  under  controlled  conditions.  These  results  dif- 
fer to  some  respect  from  those  at  the  first  atomic  exercise,  la 
DESERT  ROCK  I.  although  troops  performed  adequately,  and 
verbally  indicated  a high  level  of  confidence  to  their  safety  dur- 
ing atomic  maneuver  operations,  they  showed,  in  the  polygraph 
blofcd  pressure  measurements,  same  indication  of  underlying 
tension  concerning  A -bom*-  dangers.  This  tension  was  not  evi- 
denced by  non-participants  tasted  at  their  home  camp  hot  was 
marked  in  participant  troops  tested  before  D Day.  When  these 
men  were  retested  after  the  atomic  maneuver,  however,  this 
tension  was  found  to  have  Leen  significantly  reduced. 

One  possible  explanation  for  this  discrepancy  between  the 
physiological  findings  from  the  two  atomic  exercises  is  that 
rSSIST  ROCK  1 represented  the  first  use  of  troops  to  an  atomic 
maneuver  end  participation  waa  perhaps  a more  stressful  expe- 
rience than  in  subsequent  exercises.  It  would  seem  logical, 
however,  that  this  greater  stress  would  also  result  in  sn  increas- 
to  verbal  expressions  of  anxiety  sad  fear*  This  vas  not  the  esse, 
however.  Whereas  troops  in  DESERT  ROCK  IV  showed  less  phys- 
iological tension  regarding  A-bomb  dangers  than  did  those  a 2 
DESERT  ROCK  I but  verbally  expressed  some  amount  of  appre- 
hension, troops  at  DESERT  ROCK  I verbally  expressed  n rather 
surprising  lack  of  anxiety  and  concern. 
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There  it  soother  ana  perhaps  more  plausible  explanation  of 
the  discrepancy  between  result*  from  the  two  exercises.  The 
troops  in  the  DESERT  ROCK  I maneuver#  drawn  from  the  iltfa 
Airborne  Division,  believed  they  had  been  selected  because  they 
were  a "crack  outfit";  rumors  circulated  that  the  Army  bed  de- 
liberately chffsen  first-rate  troops  in  order  to  ensure  that  the 
first  A-bomb  maneuver  would  be  e success.  Such  factors  as 
nation-wide  publicity,  the  presence  of  large  numbers  of  official 
observers#  and  the  knowledge  that  their  behavior  end  reactions 
were  being  studied  by  ORO  end  other  research  organisations  un- 
doubtedly helped  to  make  the  participating  troops  well  aware  of 
the  importance  of  their  rede.  They  might,  therefore,  be  expected 
to  tend  to  cover  up  feeling#  of  anxiety  end  fears  concerning  their 
safety  in  the  maneuver.  If  this  was  actually  the  case,  it  may  ac- 
count for  the  relatively  email  amount  of  verbally  expressed  ap- 
prehension end  also  for  the  relatively  large  physiological  re- 
sponses to  questions  relating  to  A-bomb  dangers.  If  troops 
actually  felt  scene  what  apprehensive,  yet  answered  polygraph 
questions  in  such  a way  as  to  deny  these  feelings,  heightened 
physiological  reactions  might  be  more  e function  of  emotional 
disturbance  related  to  the  act  ot  deception  than  ot  direct  emo- 
tional disturbance  concerning  the  quratfam-content.  On  the  other 
hand,  in  the  DESERT  ROCK  IV  maneuvers,  trap  participation 
was  not  confined  to  "slits"  units,  the  activities  of  research  ob- 
servers ware  less  extensive,  and  the  use  of  troops  in  atomic 
maneuvers  was  ao  longer  a novelty  aed  had  peeved  successful. 
pErtkijaiU  may,  therefore,  actually  have  bees  leas  fearful  rad 
at  tfe»  same  that  have  bees  more  willing  to  admit  such  apprehen- 
sion® as  they  did  feel. 

Such  an  interpretation,  if  valid,  baa  certain  implications  for 
fcit»  research  involving  the  measurement  of  fear  reactions.  It 
may  i*t  itnt  in  nsw  situations  involving  personal  danger,  per- 
aottuel  are  likely  to  "cover  up"  their  reel  feelings  aed  attitudes, 
and  hence  conscious  verbal  responses  assy  be  less  indicative  of 
their  t mottoes!  stats  than  are  indices  ot  physiological  reactions. 
If  this  is  the  case,  greeter  emphasis  should  be  pieced  an  the 
measurement  of  troops1  involuntary  physiological  reactions,  end 
less  reliance  should  be  placed  on  verbal  testimony  aloes. 


EVALUATION  OT  DESERT  ROCK  MANEUVERS 

The  major  finding  of  this  study  of  the  DESERT  ROCK  IV  mi- 
euvars  — that  participation  apparently  had  little  or  no  effect  upon 
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th«  emotional  reaction*  oi  th*  troop*  to  the  A-bomb  — raise*  the 
question  of  tit*  vita*  a*  such  otarama  in  preparing  troop*  for 
atomic  warfare  operations. 

The  effectiveness  of  these  maneuvers  should  be  weighed  against 
the  dollar  cost.  Before  DESERT  HOCK  IV  was  carried  out.  it  wae 
estimated  that  $466,425,06  would  cover  the  cost  of  movement  of  . 
observers  and  participating  troops  to  Camp  Desert  Heck  and  re- 
turn to  home  station,  the  movement  of  equipment  of  participating 
troop  units  to  and  from  Desert  Rock,  and  technical  service  re- 
quirements at  th*  Gamp.*  The  actual  cost  of  these  maneuvers 
was  finally  determined  to  have  been  $591, 000.00 .t 

It  is  generally  agreed  that  soma  kind  of  atomic  warfare  train- 
ing is  essential  for  Army  personnel.  According  to  current  Army 
doctrine,  outlined  is  Training  Circular  33,  maiitmam  exploitation 
of  the  destructive  effects  of  an  atomic  explosion  on  the  enemy 
should  follow  promptly.  The  Circular  points  out.  however,  that 
"the  shock  and  fear  produced  by  tha  tremendous  blast,  the  blind- 
ing flash,  heat,  the  atomic  island,  and  fear  of  tha  unknown  may 
produce  disorganisation  in  poorly  trained,  and  indoctrinated 
(friendly)  individuals  or  n aits.**  $ & Is,  therefore,  considered 
highly  important  that  ail  paraoonal  receive  "adequate  training  in 
preparation  for  atomic  warfare,"  and  "instruction  in  the  capabili- 
ties and  limitations  of  atomic  weapons,  an  that  th*  adverse  psy- 
chological effects  of  atomic  warfare  will  be  minimised.  "1 

It  may  be  assumed  that  an  important  goal  of  the  Desert  Rock 
training  maneuvers  wes  to  eliminate  exaggerated  fear  of  atomic 
weapon*  by  giving  troops  first-hand  expcrivwce  with  atomic  ex- 
plosions. Tha  presort  study  indicate*  that  troops  expressed 
relatively  little  fear  of  the  A-bomb  and  feat  their  emotional  re- 
actions wars  unchanged  after  participation.  These  finding*  sug- 
gest: either  that  tha  psychological  effects  of  atomic  weapons  are 
somewhat  overrated  aad  excessive  fears  of  these  weapons  are  not 
characteristic  of  Army  troops,  or  that  too  Desert  Hock  maneuvers, 
wife  their  emphasis  oa  safety  precautions  aad  too  virtual  eiimi- 
aatiaa  of  poaaiblo  e lamest*  of  danger,  were  sot  realistic  enough 
to  evoke  fear  responses  ameag  the  participating  troops.  What- 
ever the  reason,  the  DSSS2T  HOCK  IV  maneuvers  were  apparently 
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of  little  value,  if  reducing  the  participants'  fears  of  the  A-bomb 
wee  one  of  the  primary  objectives. 

It  is  not  suggested  that  these  maneuvers  failed  to  accomplish 
other  training  objectives;  troops  presumably  gained  some 
knowledge  of  tactical  operations  involved  in  the  use  of  atomic 
weapons;  they  received  training  in  safety  measures;  end  they 
were  able  to  see  whet  effects  a particular  atomic  explosion  had 
on  certain  typea  of  emplacements,  materiel,  and  equipment.  A 
study  of  the  possible  gains  in  knowledge  about,  end  understanding 
of,  atomic  explosions,  resulting  from  troop  indoctrination  at 
Desert  Rock  end  from  the  maneuver  experience  itself,  is  beyond 
the  scope  of  the  present  investigation.  It  is  suggested,  however, 
that  effective  training  in  these  area*  could  be  achieved  by  ether 
methods.  Training  in  tactical  operation#  could  be  provided  in 
regular  Army  maneuvers  hs  which  atomic  berate  are  simulated. 
Indoctrination  in  protective  measures,  effects  of  atomic  explo- 
sions, end  so  on,  might  be  effectively  achieved  by  mease  of  lec- 
tures, demonstrations,  end  training  films.  In  films*  troops  could 
sen  the  effects  of  bombs  of  different  sixes  exploded  at  different 
altitudes,  whereas  the  soldier  in  DESERT  ROCK  IV  participated 
in  but  one  shot  and  saw  the  effects  of  but  on a explosion. 

A-bomb  maneuvers  may,  of  coursa,  provide  valuable  training 
and  experience  for  special  observers,  officers,  end  enlisted 
specialists,  but  large-scale  participation  of  troops  ia  not  neces- 
sary to  provide  this  typo  of  technical  training. 

2t  is  recognised  that  fits  troop  masMtevers  at  Desert  Rock  may 
have  other  purposes  sad  values  One  those  stated  explicitly  by  the 
Army.  The  knowledge  that  OS  troops  are  receiving  extensive 
training  ta  atomic  warfare  operations,  plus  the  fact  that  actual 
A-bomb#  are  being  exploded  in  training  measurers,  may  have  a 
significant  propaganda  effect  epos  our  potential  enemies.  The 
psychological  effect  open  oar  own  civilian  population  may  also  be 
important.  The  considerable  publicity  given  to  the  Deeert  Rock 
maneuvers  aaay  lead  to  a general  recognition  of  the  A-bomb  aa 
an  accepted  weapon  of  warfare  and  may  create  confidence  in  the 
Army’s  ability  to  handle  this  weapon.  Such  confidence  on  the  part 
of  the  general  public  might  bo  important  is  allaying  fears  of  dan- 
ger to  oar  troops  if  atomic  weapons  are  used  in  future  combat 
operations,  whether  by  U5  forces  or  by  the  eaemy.  Even  more 
important.  Army  experience  with  A-weapona,  sad  public  knowl- 
edge of  this  experience,  might  be  a significant  factor  in  reducing 
panic  sad  disorganisation  ia  case  of  atomic  attack  by  aa  eaemy 
on  US  civilian  centers,  since  civilians  might  be  more  ras passive 
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to  tt»  ’’know-how"  and  Isadora  hip  o 4 officer*  and  have  mors  con- 
fidence la  the  self-discipline  o £ troop*.  These  and  other  con- 
siderations perhaps  ester  into  any  decision  which  the  Army  may 
make  retarding  the  continuance  of  large-scale  troop  im nearer* 
at  Desert  Rock, 

If  the  training  of  troope  in  atomic  warfare  operations  is  the 
primary  consideration,  fc^weswr,  the  Army  is  perhaps  sot  justi- 
fied ha  continuing  to  spend  the  large  amounts  of  money  necessary 
to  contact  large-scale  maneuver*  at  Desert  Rock,  since  the  psy- 
chological effect  on  participating  troops  is  negligible  and  the 
other  maneuver  training  mines  tor  troops  may  bn  achieved  through 
more  economical  training  methods.  It  is,  of  course,  possible  that 
if  the  maneuvers  were  more  realistic,  if  acme  actual  danger 
existed  or  if  troop*  were  led  to  believe  that  they  might  he  in  dan- 
ger, the  effectiveness  of  training  might  ha  increased,  and  troop* 
might  he  given  more  realistic  and  adequate  preparation  tor  actual 
atomic  warfare  operations. 
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RECOMMENDATIONS 
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On  the  basis  of  this  study,  the  following 
mad*: 


, are 


I.  That,  in  the  absence  of  changes  in  troops'  emotional  re- 
actions to  the  A-bomb  as  a result  of  participation  fa  atomic 
maneuvers,  the  Army  determine  whether  indoctrination,  train- 
ing, and  other  values  achieved  by  large-scale  troop  participation 
* in  such  maneuvers  am  suKtdaut  to  Justify  their  cost. 

1.  That  farther  studies  to  aaeeaa  the  performance  sad  psy- 
chological reactions  of  troops  in  connection  with  atomic  explo- 
sions be  made  only  when  troops  am  employed  under  conditions 
involving  danger,  surprise,  and  fatigue  approximating  those  found 
« in  combat,  or  wbea  atomic  weapons  am  actually  used  in  combat 

operations. 
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DESCRIPTION  OF  METHOD 

The  bulk  of  the  dot*  gathtnd  io  the  pr«t«nt  study  consisted  of 
troops*  reactions,  measured  by  mesas  of  s polygraph  instrument, 
to  questions  concerning  tbs  A-bomb  sad  to  other  questions  per- 
taining to  various  aspects  of  military  experience.  The  polygraph 
technique  wse  used  in  an  effort  to  obtain  information  regarding 
troops*  emotional  reactions  to  the  A-bomb  which  anight  not  b? 
expressed  on  a verbal  level  (in  interviews  sad  questionnaires)  or 
revealed  in  overt  performance. 

The  instrument,  better  known  to  laymen  as  a ’lie-detector," 
was  a modification  of  the  Keeler  type,  yielding  a continuous  rec- 
ord of  respiratory  and  circulatory  changes  in  the  subject  daring 
a 10  to  15  minute  period  of  questioning.  No  attempt  was  made  to 
use  the  polygraph  as  a lie  detector.  The  instrument  was  employed 
merely  as  a means  of  recording  troops*  involuntary  physiological 
reactions  to  certain  ideational  stimuli. 

Administrsticw  of  the  T eats 

In  each  of  the  three  shots,  the  polygraph  records  were  ob- 
tained by  operators  employed  by  Russell  Chatham,  lac.  Although 
the  operators  bad  lad  a great  deal  of  experience  is  the  use  of  the 
instrument  in  security  investigations,  they  wore  relatively  in- 
experienced in  the  present  type  of  research  investigation.  For 
this  reason,  the  polygraph  test  was  mad?  as  simple  and  standard 
as  possible,  questions  ware  presented  ia  tbs  saaae  order,  and 
operators  were  generally  given  minimum  latitude  in  conducting 
the  testa. 

Polygraph  later  views  at  Camp  Desert  Sock  were  coadacted  in 
a small  wall  tent;  teats  given  at  home  camp  ware  administered  to 
an  office  or  other  room  affording  both  privacy  and  seme  measure 
of  protection  from  outside  noises  and  disturbances.  At  Desert 
Rock  suck  disturbances  were  a source  of  trouble;  loudspeaker  and 
other  sounds  sometimes  made  it  difficult  for  to*  subjects  to  bear 
the  examiners'  questions.  The  influence  of  extraneous  noises  on 
the  subject's  physiological  reactions  ia  an  unknown  factor. 

Each  subject  was  tested  individually  by  the  polygraph  opera- 
tor. A standard  set  of  instructions  was  given  to  each  man  re- 
garding the  purpose  and  nature  of  the  test,  and  the  procedure 
followed  by  the  operator  did  not  vary  from  subject  to  subject 
except  where  hereinafter  specified.  The  test  questions  and  the 
order  of  their  presentation  were  the  use  for  Shot  6 and  Shot  8; 
in  Shot  3 a slightly  different  series  of  stimuli  was  used,  with  a 
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somewhat  different  ortUr  a£  presentation..  The  two  series  of  test 
items  ere  reproduced  as  the  end  of  this  Appendix, 
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The  Stimuli 

The  most  important  test  items  in  both  series  were  questions 
concerning  A-bomb  dangers.  For  comparison  purpose*,  pies- 
tions  dealing  with  combat  dangers  were  included  in  both  tests, 
end  also  a few  additional  questions  which  pertained  to  neither 
combat  nor  A-bomb  situations.  Paratroopers  tested  ia  tbeSbot  3 
experiment  were  also  asked  certain  questions  concerning  the 
parachute  jump.  All  questions  were  so  worded  that  they  coold  be 
answered  by  a simple  “yes”  or  “no"  to  minireiae  the  effect  at 
vocaliuatiou  on  the  physiological  responses.  A second  type  at 
item,  included  in  both  test  series  on  an  exploratory  basis, 
sisted  of  a single-word  stimulus  to  which  the  subject  was 
to  respond  with  tike  first  word  that  came  to  mind.  SHawli  in- 
cluded in  this  word-association  section  were  selected  on  the 
basis  at  their  presumed  relevancy,  or  lack  at  relevancy,  to  too 
A-bomb  situation. 

The  non-A-bomb,  non-combat  questions  were  hwfaded  in  the 
test  to  wnar  several  functions.  It  was  felt  that  if  too  test  were 
■ specific  atomic  energy  questions,  troepe  who 
they  knew  they  were  to  participate  ia  toe  : 

; that  they  were  to  be  assigned  to  Desert 

v«A|  ~ fl|i Mine  base— line  mnaenceaaont  at 

reactions  w99»t&*  he  obtained.  Also,  these  qwe 
as  toe  first  item  in  each  half  of  too  test,  so  that  the 
A-bomb  and  combat  items  would  not  bo  influenced  by  any  of  toe 
exaggerated  physiological  reactivity  which  often  occurs  at  too 
beginning  of  a series  of  eHmnlattona.  Since  those  > 
relevant  seitber  to  A-bomb  nor  to  combat  attaati 
been  called  "irrelevant"  questions  throughout  this  study. 


The  Polygraph  Uncord 

A polygram  provdea  a coatkuaona  record  at  changes  in  a wsb- 
j«ct‘a  blood  preeaure  aad  breathing  during  too  teat  period.  The 
operator  indicated  the  pc*  at  at  which  each  oUaaaiua  (qaeatioa  or 
word  ttiauilia)  was  presented  to  the  subject  by  making  a vertical 
mark  at  the  base  of  the  chart.  The  subject's  reapaaae  (sitbar 
"yes"  or  “no"  to  a question,  or  a word  response  to  a word  asso- 
ciation stimulus)  was  also  recorded  by  the  operator  at  toe  base 
of  the  chart,  with  a mark  indicating  the  point  at  which  it  was 
made.  Two  types  of  data,  therefore,  are  available  from  the 
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polygraph  t*»f,  the  subject**  verbal  responses  and  his  physio, 
logical  reactions  to  the  stimuli.  The  latte*  type  of  data  is  et  pri- 
mary interest;  the  verbal  responses,  however,  are  also  meaningful. 

The  polygraph  need  in  this  study  reflected  changes  ia  the  sub- 
jest's  blood  pressure  and  respiration  daring  questioning, 
from  the  resulting  record,  a number  of  indices  of  physiological 
response  can  be  derived.  Of  these  possible  measures,  only  one 
was  selected  for  treatment  in  this  report;  amount  of  increase  ia 
relative  blood  pressure  following  presentation  of  the  stimulus,  as 
measured  by  the  smor.nt  of  deflection  of  the  recording  pen  from 
the  pre-stimulus  level.  In  the  teste,  blood  pressure  changes 
occurred  more  frequently  then  did  changes  ia  other  indices,  and 
were  exhibited  in  at  least  soma  degree  by  all  subjects.  Therefore, 
rise  in  relative  blood  pressure  was  selected  for  use  ae  being  a 
sensitive  measure  of  physiological  reaction  to  test  stimuli. 

The  Measurement  c t Relative  Blood  Pressure  Rise 

The  device  for  maasusrtag  circulatory  changeTia  a Keeler 
type  polygraph  is  a cuff  wrapped  snugly  around  the  arm.  Chaagea 
in  the  volume  of  the  limb,  under  the  cuff,  cause  small  increases 
ia  pressure  inside  the  cuff.  These  changes  are  transmitted, 
through  a closed  pneumatic  circuit,  to  a writing  pen.  The  deflec- 
tions of  the  pen  over  the  moving  chart,  therefore,  become  indica- 
tive of  changes  in  pressure  within  the  cuff.  The  numbers  used  in 
the  analysis  of  results  represent  the  excursion  of  the  pen,  in. 
millimeters,  across  the  chart  paper  shewing  increase  is  "relative 
blood  pres  sura." 

It  should  bo  emphasised  that  these  measures  do  not  necessarily 
correspond  to  the  “millimeters  of  mercury**  which  physician* 
commonly  use  in  expressing  the  msquitode  of  absolute  blood 
pressure.  The  cuff  ia  a Keeler  type  polygraph  dose  not  occlude 
blood  flow.  Changes  ia  limb  volume  under  the  cuff,  which  this 
polygraph  does  measure,  are  probably  a function  of  blood  pres- 
sure, rata  of  flow,  and  come  unknown  factors.  It  ia  generally 
•greed,  bowmen?,  that  into  mixture  of  circulation  measures,  which 
has  coma  to  be  knows  as  "change  is  relative  blood  pressure,**  is 
a fairly  well-ojtahlishad  indicator  of  emotional  disturbance. 

la  order  to  obtain  data  which  would  be  comparable  from  sub- 
ject to  subject,  it  was  necessary  to  measure  relative  blood  pres- 
sure rise  from  a standard  point  to  the  stimulus-response  se- 
quence. This  point  was  designated  as  the  blood  pressure  level 
immediately  prior  to  the  beginning  of  the  stimulus  presentation, 
which  was  recorded  on  the  polygram  by  a vertical  line.  Since  the 
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stimuli  varied  in  length,  and  the  subjects  differed  in  their  physio- 
logical reaction  time,  the  second  point  of  measurement  could  not 
be  held  constant.  Therefore,  measurement  was  made  at  the  point 
of  highest  blood  pressure  level  occurring  after  the  presentation 
of  the  stimulus  and  before  the  presentation  of  the  next  stimulus. 
(The  usual  Interval  proved  to  be  approximately  15  seconds.) 

The  amount  of  relative  blood  pressure  rise  following  each 
stimulus  was  measured  on  each  subject's  polygram,  and  recorded 
on  the  subject's  data  card.  The  subject's  verbal  responses  to  the 
stimuli  were  also  entered  cn  the  card,  which  contained  information 
concerning  the  date,  time,  and  place  of  testing,  the  subject's  name 
or  identification  number,  the  subject's  rank,  race,  and  unit  desig- 
nation. Not  all  of  this  information  was  available  for  every  subject 
tested  in  the  three  shots.  In  Shots  3 and  8,  subjects  were  identi- 
fied by  name  and  unit.  In  Shot  6,  however,  subjects  were  anony- 
mous, and  only  a special  identification  number  was  recorded  on 
the  polygram.  This  number  made  it  possible  to  match  separate 
tests  on  the  same  individual,  but  prevented  the  identification  of 
any  subject  by  name. 


Subjects  Tested  on  the  Polygraph 

Since  the  type  of  troops,  time  and  place  of  testing,  and  so 
forth,  varied  from  shot  to  shot,  the  sample  for  each,  shot  will  be 


described  separately.  A diagram  of  the  polygraph#! 
ulc  is  shown  in  Fig.  Al. 

Shot  3.  Two  types  of  troops,  regular' 
infantry,  were  tested  both  before  and  z 


at  Camp 


participa- 
diffVrent  types  of, 


Desert  Rock,  in  order  to  ascertain  tfctJ 
tion  in  the  exercise  on  the  responses 
troops.  Tests  were  administered  on  the  three  days  pre- 
ceding the  maneuver.  Retests  were  administered  on  D Day 
after  the  maneuver  was  completed,  and  on  the  following  day. 

The  regular  infantry  troops  were  drawn  from  participating 
units  of  the  135th  Infantry  Regiment,  47th  Infantry  Division. 
Forty-two  enlisted  men,  selected  on  a random  basis  from 
their  unit  rosters,  were  tested  before  the  maneuver.  After 
the  maneuver,  20  men  selected  at  random  from  the  original 
group  of  42  were  retested. 

Forty-two  enlisted  men  selected  at  random  from  the  two 
participating  companies  of  the  504th  Airborne  Infantry  Regi- 
ment, 82d  Airborne  Division,  were  tested  before  the  ma- 
neuver. This  sample  was  broken  down  into  two  groups  of 
21  men  each,  from  F Company,  which  was  scheduled  to 
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make  a parachute  Jump  after  the  burst,  and  from  H Com- 
pany, which  was  net*  After  the  maneuver  20  men,  10  each 
from  F Company  and  H Company,  selected  at  random  from 
the  original  test  groups  of  21,  were  retested.  In  the  case 
of  F Company,  three  of  the  sample  of  tea  were  net  available 
for  retorting  (because  of  Jump  injuries  or  emergency  leave) 
and  three  replacements  were  made  from  the  original  group* 

The  remainder  of  the  men  from  both  the  135th  Infantry 
Regiment  and  the  504th  AUL  were  to  be  retorted  at  a later 
date,  in  their  home  canape,  in  order  to  investigate  possible 
change*  in  reactions  after  a lapse  of  time*  A follow-up  of 
these  troop*  showed  that  so  many  of  the  men  had  been  dis- 
charged or  transferred,  however,  that  a second  testing  was 
not  possible. 

Shot  6*  All  troops  tested  in  Shot  6 were  drawn  from  the  let 
Armored  Division*  stationed  at  Ft  Hood*  Texas.  Two  major 
types  of  subjects  were  tested:  men  who  participated  in  the 
DESERT  SOCK  IV  maneuver,  and  men  trim  neither  partici- 
pated in  the  maneuver  nor  went  to  Camp  Desert  Rock. 

In  this  shot,  ORO's  study  was  curried  nut  In  conjunction 
with  an  investigation  conducted  by  the  Human  Resources 
Research  Office  (HumRRO).  The  latter  organisation  made 
extensive  nee  of  nod  attitude  questionnaires  tsd 

a projective  teat,  and  used  several  other  techniques,  such 
an  a palmar  sweat  measure,  on  a mere  limited  scale.  ORO 
concentrated  on  the  meaeuremeat  ef  physiological  reactions 
of  troops,  using  the  polygraph  test*  and  also  coudectod  in- 
terviews with  ptiidpait  troops. 

Three  pnrticipii  groups  (P-1,  P-2R*  and  P*SM)  and  two 
non-participant  groepe  (N-l  and  N-2)  were  used  by  ORO  in 
the  polygraph  tests. 

Data  obtained  from  tarts  ef  participant  Group  P-1  (40 
men)  were  compared  with  these  obtained  from  non- partici- 
pant Group  N-l  (40  men).  Group  P-1  wee  tested  at  Ft  Hood, 
their  home  station,  on  D minus  11,  before  the  aaneuncemsut 
of  which  troops  would  participate  in  the  Desert  Rock  ma- 
neuver* The  neat  day,  control  Group  N-l  was  tested*  also 
at  Ft  Hood.  Group  P-1  was  retorted  13  days  later,  on  D 
plus  2,  after  they  had  moved  to  Camp  Desert  Rock,  been 
exposed  to  full  indoctrination,  and  gone  through  the  ma- 
neuver. Group  N-l  wee  retested  six  days  after  Us  first 
teat,  on  D minus  4;  they  had  not  tone  to  Camp  Desert  Rock 
or  had  any  of  the  other  experiences  which  participant  Group 
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P-1  had  adM|OM.  Control  Group  N-2  (31  men)  mi  t«it«d 
lor  the  first  time  on  D minor  3 nod  rntontnd  on  D plan  12, 
both  Uiti  being  given  at  the  home  elation. 

The  other  two  participant  group*.  Group  P-2 & (39  men) 
nad  Group  P-3M  (39  men)  were  tested  lor  the  first  time 
niter  the  maneuver  at  Desert  Reek,  on  D Day,  and  the  day 
alter.  They  differed  item  each  other  la  that  Group  P-2R 
had  received  the  regular  atomic  indoctrination  given  at 
Desert  Rock  before  D Day,  while  Group  P-311  wae  given 
only  a minimal  amount  of  indoctrination— the  short  safety 
indoctrination  at  the  forward  area  on  rehearsal  day.  Data 
obtained  from  these  two  gronpe  ware  compered.  Groups 
P-2R  and  P-3M  (reduced  to  3S  and  32  subjects  respectively) 
were  both  given  their  second  teste  at  home  camp  19  days 
after  their  first  tests,  la  order  to  measure  the  effects  on 
responses  of  a lapse  of  time  after  the  maneuver. 

Men  were  originally  assigned  to  experimental  and  control 
groups  by  HnrnRRO  representatives  oe  a systematic  random 
basis;*  ssbsampies  chosen  by  ORO  for  polygraphing  were 
selected  from  these  major  grange  an  a random  basis.t 
Shot  1.  All  troops  tested  on  this  shot  were  station  comple- 
ment personnel.  Two  types  of  subjects  were  chosen  for 
study;  men  trim  bad  witnessed  previous  shots  and  partici- 
pated in  previous  maneuvers,  and  men  who  were  scheduled 
to  take  pert  in  a maneuver  for  the  first  time.  Since  there 
were  relatively  few  men  in  this  latter  category,  this  in- 
experienced sample  was  selected  first.  Forty  men  were 
chosen  on  the  basis  of  unit  records  indicating  participation 
or  non-perticipatioe  in  previous  maneuvers.  From  the 
larger  group  of  experienced  men,  40  subjects  were  selected 
to  match  the  inexperienced  subjects  in  rank,  race,  and 
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Militsry  Occupation*!  Specialty.  Both  group*  were  given  the 
polygraph  test  on  D minor  1 and  D minus  2. 

Placarded  Subject* 

Alter  measurement*  of  relative  blood  pressure  reaction*  to 
each  stimulus  had  been  made  for  all  of  the  men  tested  on  the 
polygraph*  the  data  were  examined  and  certain  record*  discarded. 
Faulty  records*  distortion  of  the  pressure  records  because  of  the 
subject's  muscular  movement,  omission  or  repetition  of  any  ques- 
tions by  thee  operator*  and  equipment  failure  made  such  discards 
necessary,  la  addition*  record*  on  some  subjects  in  Shots  3 and 
6 were  discarded  because  of  a failure  to  take  retests,  and  a num- 
ber of  records  obtained  la  Mot  t were  dropped  because  of  con- 
flicting information  concerning  the  subject's  participation  or  lack 
of  participation  in  previous  A-bomb  maneuvers.  The  number  of 
subjects  in  the  test*  retest,  sad  final  analysis  groups  for  each 
shot  is  shown  in  T&fala  At. 
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TABLE  A1 

POLYGMFl  TEST.  RETEST.  AMO  ANALYSIS  STOPS*  BY  SHOT 
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Identifying  Information 

Before  each  polygraph  tost  in  nil  shots  the  subject  completed 
nn  information  short.  ThU  provided  data  concerning  the  subject's 
age*  rank*  method  of  entry  into  the  Army*  and  combat  experience. 
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Racial  composition  of  th«  various  groups  tc*U4  on  the  polygraph 

is  also  Kwnra,  as  th«  race  of  each  subject  was  recorded  by  the 

polygraph  operator  on  the  polygram.  The  number  and  percent  of  | 

subjects  according  to  these  background  variables  are  shown  for 

each  test  group  for  each  shot  in  Table  A2.  j 

i 

Varying  Reliability  of  the  Data  ; 

The  nature  of  the  data  varied  somewhat  from  burst  to  burst,  j 

As  has  bees  Indicated  earlier,  a somewhat  different  question  l 

series  was  used  in  Shot  3.  In  this  shot,  the  operators  were  less 
experienced  in  polygraph  operation  for  research  purposes,  and 
deviated  from  the  standard  procedure.  They  sometimes  changed 
the  order  of  questions,  and  often  repeated  one  or  more  questions 
in  the  course  of  a teat.  Also,  the  polygraph  apparatus  gave  some 
difficulty,  and  the  records  show  some  indication  that  pressure 
changes  in  some  subjects  may  have  been  somewhat  reduced  in 
magnitude  as  a result  of  malfunctioning  of  tbs  equipment.  For 
this  reason,  the  blood  pressure  data  for  Shot  3 were  not  con- 
sidered reliable  enough  to  warrant  detailed  statistical  treatment. 


ANALYSIS  OF  PHYSIOLOGICAL  RESPONSES  TO  QUESTIONS 

The  physiological  response  data  from  the  polygraph  test  were 
analysed  separately  by  shot.  The  results  from  Shot  8 are  dis- 
cussed first,  since  the  statistical  processes  used  in  the  analysis 
are  worked  out  in  more  detail,  and  serve  as  a model  for  the 
statistical  processes  used  in  the  analysis  of  Shat  I data.*  Be- 
cause the  Shot  3 records  were  incomplete  and  considered  rela- 
tively unreliable,  these  data  were  net  analysed  extensively,  and 
only  brief  findings  are  presented. 

Shot  8 Findings 

The  two  populations  utilised  in  Shot  i afford  a unique  kind  of 
comparison  between  the  blood  pressure  responses  of  experienced 
troops  (those  who  have  been  through  previous  A-bomb  experiences) 
and  those  of  troops  wbo  have  never  before  bed  each  experience. 

In  both  cases  the  troops  were  tested  at  Camp  Desert  Rock  before 
D Day.  se  that  their  blood  pressure  rasp oases  may  tend  to  reflect 
their  emotional  reactions  to  the  impending  event.  This  comparison 
was  used  to  as  ewer,  la  part,  the  question  “Are  troops*  emotional 
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reactions  to,  and  attitudes  toward,  atomic  dangers  changed 
as  a result  of  participation  in  an  atomic  mansw  ser?  **.  The  com- 
parison  indicates  that  previous  experience  in  A-bomb  maneuvers 
does  act  seem  significantly  to  affect  troops  * emotional  reactions 
to  another  such  experience.  This  ie  demonstrated  in  the  fclfow- 
ing  analysis  of  general  responsiveness  as  a function  of  experience. 
General  Responsiveness  aa  a Function  of  Experience.  Since 
relative  changes  in  bicod  pressure  to  any  stimuli  may  indi- 
cate the  relative  stability  of  the  autonomic  nervous  system, 
it  is  useful  to  «.  ;ertaiu  first  of  all,  whether  any  differences 
in  over-all  responsiveness  exist  between  the  two  groups.  It 
might  be  expected  that  the* group  which  was  more  appre- 
hensive or  "jittery4’  would  respond,  regardless  of  the  type 
of  question  used,  with  greater  blood  pressure  increases 
than  the  group  which  was  less  emotionally  disturbed  about 
the  impending  experience.  For  this  comparison,  the  blood 
pressure  responses  of  the  experienced  troops  to  all  combat 
and  A-bomb  questions  were  compared  with  the  blood  pres- 
sure responses  of  inexperienced  troops  to  these  questions. 
The  responses  to  the  four  irrelevant  questions  are  not  in- 
cluded, since  the  analysis  of  variance  shewed  that  these 
tend  to  involve  a great  deal  of  variability,  and  cannot  justi- 
fiably be  included  along  with  combat  and  A-bomb  questions. 

The  mean  relative  blood  pressure  increase  of  the  30  in- 
experienced troops  to  the  16  combat  and  A-bomb  questions 
was  4,14  mm,  while  the  increase  of  the  21  experienced 
troops  was  3.33  mm,  a difference  of  .81  mm  (see  Table  A3). 
The  critical  ratio  of  this  difference  is  1.99,  which  is  not 
statistically  significant.* 

In  the  present  study,  then,  the  troops  did  not  differ  sig- 
nificantly in  the  magnitude  of  their  autonomic  responses  as 
a function  of  whether  or  not  they  had  had  previous  A-bomb 
experiences.  If  previous  A-bomb  experience  tends  to  allay 
apprehension  or  jitteriaeaa  about  further  pertidpattao  in 
A-bomb  maneuvers,  it  dees  not  do  so  to  an  exUnt  which  can 
be  measured  by  this  kind  of  instrumentation.  More  refined 
polygraphs,  utilising  Indicators  other  than  relative  blood 
pressure,  are  available,  and  it  is  possible  that  some  of 
these  measures  might  show  significant  differences  in  gen- 
eral stability  of  the  autonomic  nervous  system  aa  a function 
of  previous  experience  in  A-bomb  maneuvers. 
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' Within  the  limitations  imposed  by  the  measure  used, 
however,  previous  experience  in  A-bomb  maneuvers  does 
not  seem  significantly  to  decrease  emotional  reactions  to 
another  such  experience. 

Individual  Differences.  When  data  on  these  troops  are  g 

further  analysed,  it  becomes  clear  that  individuals  differ 
significantly  from  one  another  in  their  blood  pressure 
responses  to  the  questions  and  that  this  is  true  for  both 
experienced  and  inexperienced  men.  (See  Table  A3.) 

This  finding  reflects  the  individual  differences  in  the 

general  reactivity  of  the  nervous  system  of  troops  as  * 

well  as  their  individual  differences  in  attitudes  to- 
ward tiie  maneuver,  la  terms  of  military  usefulness, 
it  indicates  that  individual  soldiers  may  be  expected 
to  differ  in  their  emotional  reactions  to  atomic  dangers; 
some  tend  to  be  more  apprehensive  and  fearful  than  * 

others. 

Response  to  A-bomb  and  Combat  Stimuli.  Both  the  inex- 
perienced and  the*  experienced  troops  gave  significantly 
larger  blood  pressure  responses  to  combat  questions  than 
to  those  questions  related  to  the  A-bomb.  (See  Tables  A3  fl 

and  A4,  and  Fig.  A2.)  Apparently,  oo  the  basis  of  the 
physiological-emotional  response  of  troops  to  questions, 
combat  is  the  more  intense  stress.  The  A-bomb  does  not 
overshadow  their  emotional  reactions  to  combat. 

The  inexperienced  troops  showed  greater  differences  I 

between  combat  and  A-bomb  questions  than  did  the  expe- 
rienced troops.  (Table  A3  and  fig.  A3.)  While  the  mean 
responses  of  the  two  groups  to  the  A-bomb  items  remained 
roughly  the  same,  the  inexperienced  troops  showed  n 
heightened  response  to  combat-type  questions. 

Resgonse  to  Individual  A-bomb  Stimuli.  The  only  signifi- 
cant difference  which  seems  to  exist  among  the  A-bomb 
questions  is  that  the  troops  responded  more  markedly  to 
the  first  question  on  this  subject.  Number  4,  "Oo  you  think 
the  experts  know  enough  to  use  A-bombs  in  maneuvers 

without  danger  to  our  troops  t " than  they  did  to  the  other  J 

A-bomb  questions.  Since  this  nuts  true  of  both  the  experi- 
enced and  inexperienced  troops,  this  difference  is  apparently 
not  a function  of  previous  A-bomb  experience.  It  may  be 

that  cue  — the  really  disturbing  questions  which  troops 

have  about  the  A-bomb  involves  the  competence  of  experts  I 

to  use  it.  One  observer  at  the  DESERT  ROCK  IV  maneuver 
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in  which  Marines  participated  {Shot  4)  noted,  "The  only  point 
before  the  drop  at  which  anxiety  was  felt  by  the  observer 
fcnd  seemed  to  b.-  felt  by  the  troops  was  at  the  point  at  which 
emergency  procedures  were  announced  over  the  loudspeaker. 
It  made  the  troops  aware,  almost  for  the  first  time,  that 
something  could  go  wrong."* 
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It  is  not  certain,  however,  whether  this  elevated  blood 
pressure  response  to  tine  question  concerning  the  comps* 
teace  of  experts  to  use  the  A-bomb  is  a function  of  the 
question  content,  or  of  the  fact  that  it  was  the  first  in  the 
series  which  dealt  with  the  A-bomb.  Stimuli  were  pre- 
sented in  the  same  order ,t  so  that  this  item  always  appeared 
as  the  fourth  question  and  the  first  concerning  the  A-bomb. 
The  troops  may  have  been  responding  to  the  first  use  of  the 
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snra  responses  to  tha  mam*  20  qaeetions 
imltwst)  mtrt  recorded  for  124  men  who 
ion  or  non  - participattoa  in  the  nsreitt, 
triaettoa  received  prior  to  the  mat  aver, 
was  designed  to  answer,  is  part,' the  fol- 


1,  Are 


ess  to,  mo  atkitodca  toward, 
at  participation  ha  aa  atomic 


2.  Follotohm  participation  la  aa  A tent  msaovsear,  do  troops 
who  received  a triried  twavd  el  A»hwah  iadoctriaatlaa  shew 
different  eoaalteasl  react  teas  to.  sad  ntUftadea  toward,  atomic 
dangers  than  troops  who  received  tali  indoctrination? 

Tho  answer  to  tho  first  qaestis*  vu  tewed  to  ho  MNo“— 
troops*  esaotteoal  react  teas  to  atomic  dangers  da  not  seem  to  ho 
changed  as  a remit  of  partjejpatioa  la  aa  atomic  mans  ever.  The 
aaawer  to  tho  ascend  qaesUoa  was  not  so  clear,  immediately 
attar  tho  maaeever,  tho  Indoctrinated  group  appeara  to  have 
evidenced  greater  emotional  respoaoe  to  A » bomb  questions  than 
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did  the  minimally  indoctrinated  group,  but  this  may  have  bean  the 
reruit  of  fatigue  and  the  recency  of  the  burst  experience,  since 
the  indoctrinated  group  was  tested  on  O Day. 

Each  man  was  tested  twice  so  that  a grand  usable  total  of 
5,040  responses  was  obtained.  These  data  were  treated  by  an 
analysis  of  .variance  technique  similar  to  that  used  in  analyzing 
the  data  from  Shot  8,  The  analysis  was,  however,  restricted  to 
a single  comparison,  the  difference  between  responses  to  A-bomb 
and  combat  questions. 

Design  of  Shot  6 Study.  In  order  to  analyze  the  effect  of 
participation  in  the  maneuver  on  the  physiological- emotional 
responses  of  the  troops,  participant  Group  P-1  was  tested 
before  the  maneuver  at  the  home  camp  and  waa  then  re* 
tested  at  Camp  Desert  Rock  after  the  burst.  A control 
group.  Group  N-l,  waa  tested  at  approximately  the  same 
times,  at  the  home  base.  It  was  assumed  that  any  differ* 
cnees  between  the  responses  of  these  groups  might  be  a 
function  cl  participation  in  the  Desert  Rode  maneuver. 

For  the  investigation  of  the  effects  of  intensive  indoctri- 
nation at  Desert  Rock  ou  the  emotions! -physiological  re- 
actions of  troops.  Groups  P-2R  and  P-3M,  both  participant 
groups,  were  used.  Group  P-2R  was  tested  for  the  first 
time  at  Camp  Desert  Rock  and  waa  retested  ou  13  June 
(D  plus  19).  This  group  had  received  the  full  indoctrination 
course.  Group  P-3M  waa  tented  one  day  alter  group  P*2R 
in  each  case.  This  group  had  received  only  cursory  in- 
doctrination. ft  waa  assumed  that  any  differences  between 
the  responses  of  these  groups  might  be  a function  of  receiv- 
ing or  failing  to  receive  full  indoctrination. 

Response  to  Combat  and  A-bomb  Stimuli.  Table  AS  sum- 
marises the  findings  with  respect  to  the  comparison  of 
A-bomb  and  combat  type  questions  for  all  of  the  126  men. 

Am  it  demonstrates,  the  mesa  blood  pressure  response  to 
combat  questions  was  higher  than  the  mean  response  to 
A-bomb  questions  in  every  case.  These  differences  are 
significant  at  ths  1 percent  level  of  confidence  in  each  f - 
stance  except  ths  second  test  for  Group  N-l.  Ths  blood 
pressure  responses  of  ths  Shot  6 subjects  to  each  question 
on  both  test  and  retest  are  shown  in  Table  A4  and  in  Fig.  m. 

As  was  ths  case  in  Shot  8,  then,  combat  type  questions 
appear  to  have  called  forth  larger  blood  pressure  responses 
than  A-bomb  questions.  This  was  true  whether  or  not  troops 
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participated  in  the  maneuver,  whether  it  waa  the  iirat  or 
second  test,*  or  whether  or  not  the  troops  received  regular 
indoctrination. 

The  Effect  of  Maneuver  Participation  Upon  Responses.  To 
test  the  effect  of  participation  by  troops  in  the  maneuver  on 
their  physiological  responses  to  A-bomb  and  combat  qua** 
tiona,  changes  in  the  magnitude  of  the  difference  between 
responses  to  A-bomb  and  combat  questions  from  the  first 
to  the  second  test  were  examined.  Table  AS  indicates  that 
there  was  no  statistically  significant  difference  in  the  re- 
sponses of  participant  Croup  P-1  troopa  to  these  types  of 
questions.  That  is,  the  magnitude  of  the  difference  between 
responses  to  combat  and  A-bomb  questions  remained  the 
same  after  the  burst  as  it  was  before  the  maneuver  began. 
There  was  a decline  in  the  mean  blood  pressure  responses 
to  both  types  of  questions  from  the  first  to  the  second  test. 
On  both  tests,  the  combat  questions  evoked  a greater  emo- 
tional response  than  did  those  on  the  A-bomb. 

On  the  retest,  control  (non- participant)  Group  N-l  failed 
to  show  as  marked  s*  difference  between  A-bomb  and  com- 
bat questions  as  was  true  at  the  time  of  the  first  test. 
Figure  AS  shows  graphically  the  mesa  changes  in  blood 
pressure  response  a i participant  and  non- participant  troops 
to  A-bomb  sad  combat  questions  on  the  test  and  retest. 

Like  the  participant  group,  the  control  group  decreased  in 
responsiveness  to  both  types  of  questions  on  the  retest,  but 
showed  a much  greater  decrease  in  responsiveness  to  com- 
bat questions.  Hence,  from  test  to  retest,  the  magnitude  of 
the  difference  between  responses  to  the  two  types  of  ques- 
tions changed  markedly  for  the  control  group,  but  not  for 
the  participant  group.  But  this  was  the  result  of  an  unex- 
plained decrease  in  response  to  combat  questions;  the 
A-bomb  questions  do  not  show  any  significant  change. 

It  must,  therefore,  be  concluded  that,  within  the  limita- 
tions of  this  technique  and  this  design,  participation  in  the 
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Desert  Rock  nuwnm  did  not  eiiect  significant  changes  in 
troops'  physiological-emotional  reactions  to  A-bomb 
questions. 


Fig.  AS— thee  Bked  Pnswt  Wuegwue*  el  Pr*ie*«* 
e^Muig^sigsslT.usgsteAkantesdCe^sajerttais, 
She*  4 


The  Effect  of  tojocte^ggos  ot  Rwysms.  Table  AS  and 
and  Fig.  A4  presed  the  mesa  mpoMSi  d.  participant 
G soups  9-24  and  P*iM  to  A-boeab  sad  combat  question*. 
Group  9>24  received  At  Ml  indoctrination  course  at  Camp 
Desert  Bock,  whereas  Gw?  P-JM  received  »kto»'  indoc- 
trinattoe.  Both  groups  were  tested  within  one  dev  of  sack 
other  at  Desert  Bock  after  participating  in  tka  maneuver, 
and  again,  approximately  three  weeks  later,  at  their  home 
camp.  Group  9-2R  was  tested  for  the  first  time  the  dap  of 
the  buret,  while  Group  r*5»  »«i  testsd  the  fallowing  day. 

The  data  presented  i»  Table  AS  and  Tig-  A4  are  of  In- 
terest in  several  respects.  In  the  first  place,  the  mean 
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blood  ?res* ure  response  to  A-bomb  plus  combat  question 
was  higher  for  the  indoctrinated  than  for  the  non- indoctri- 
nated troops;  this  is  true  for  both  the  teat  and  the  retest. 

The  difference,  however,  is  much  greater  for  the  original 
test,  the  groups  differing  in  their  over-all  response  by  only 
0.2  mm  at  the  time  of  the  retest,  la  other  words,  the  groups 


seem  to  have  boon  quite  divergent  in  their  over-all  re* 
aponaiveneaa  to  the  first  teat,  bat  became  quite  similar  in 
their  responses  If  day*  later.  To  what  extent,  if  any,  this 
difference  is  a function  of  receiving  or  not  receiving  full 
indoctrination  ie  problematical;  since  Group  P-2R  was 
tested  just  after  the  hors*  maneuver,  it  may  be  that  fatigue, 
the  recency  of  the  burst  experience,  and  so  forth,  were  the 
principal  causative  factors. 


SO 
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Wh«n  the  combat  and  A-bomb  responses  are  separately 
examined,  it  is  **tn  that  the  difference  between  response 
to  A-'ocmb  and  combat  typo  question*  is  not  significant 
from  tost  to  retost  for  the  non • indoctr  inated  t.'oops 
(CR*49)«  whereas  the  indoctrinated  troops  changed  sig- 
nificantly from  tost  to  retost  in  the  difference  between  their 
responses  to  these  types  of  questions  (CR*2.34,  2 percent 
level  of  confidence)*  The  mean  blood  pressure  responses 
to  these  questions  reveal  that,  whereas  the  non-indoctri- 
naied  troops  gave  small  and  similar  rises  to  both  A-bomb 
and  combat  questions  from  test  to  retest*  the  indoctrinated 
group  demonstrated  a small  increase  in  combat  questions* 
but  showed  a sharp  and  significant  drop  in  their  response 
to  A-bomb  questions  from  teat  to  retest. 

Ths  mean  of  responses  to  A-bomb  questions  on  retest 
for  the  indoctrinated  group  is  about  at  the  mean  of  A-bomb 
responses  for  the  other  groups  which  were  tested*  whereas 
their  mean  for  A-bomb  questions  on  the  first  test,  given  the 
day  of  the  burst*  was  decidedly  out  of  line  with  the  A-bomb 
responses  of  the  other  groups— more  than  0.7  mm  higher 
than  the  next  largest  mean  responses,  la  short*  the  indoc- 
trinated group  appears  to  have  demonstrated  an  elevated 
response  to  A-bomb  questions  on  the  first  test.  This  may 
have  resulted  from  the  indoctrination,  but  it  is  more  likely 
that  the  effect  of  being  tested  just  after  the  buret  maneuver 
was  a more  important  factor. 


Shot  3 Findings 

In  Shot  3,  regular  infantry  and  airborne  infantry  troops  were 
given  polygraph  tests  before  and  after  participation  in  the  A-bomb 
maneuver.  This  study  was  designed  to  answer  the  questions  “Do 
troops  from  different  branches  of  the  Army  differ  in  their  emo- 
tional reactions  ta  atomic  dangers?-  and  “Are  troops*  emotional 
reactions  to  atomic  dangers  changed  as  a result  of  participation 
in  am  atomic  maneuver?*  The  answers  to  both  of  these  questions 
were  negative. 

Because  of  the  nature  of  the  Shot  3 blood  pressure  response 
records,*  the  data  were  not  analysed  extensively,  and  are  dis- 
cussed here  only  briefly.  Table  Ah  presents  the  mean  blood 
pressure  response  to  each  polygraph  question  of  airborne  and 
infantry  troops  on  the  before  and  after  D Day  tests.  In  order  to 
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compare  the  emotional  responses  of  airborne  and  infantry  troop* 
to  the  A-bomb  questions,  the  mean  blood  preesure  reeponee*  of 
thee*  two  group*  were  plotted.  In  Fig.  A7  the  before  D Day  corn- 
par  iron  i#  chows.  It  is  evident  that  there  are  no  systematic 
differences  in  the  emotional  responses  of  the  two  types  of  troops 
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to  the  atomic  danger  questions.  The  after  D Day  revert  compart- 
son  also  shows  no  marked  or  clear-cut  difference  in  the  emotional 
response  patterns  of  airborne  and  infantry  troepe. 

To  test  whether  parti cipetioa  in  the  atomic  maneuver  changed 
troops*  smnttoael  responses  to  atomic  dangers,  a comparison 
was  made  of  the  blood  pressure  responses  of  troops  tested  before 
and  after  D Day.  Since  airborne  and  infantry  troops  did  not  ap- 
pear to  dttar  in  their  re i ponses,  the  two  group#  were  combined 
fur  this  comparison.  Figaro  AS  presents  the  mean  blood  re- 
s ponses  of  Shot  3 troops  tested  before  and  after  perttcipation  in 
the  maneuver,  No  systematic  or  marked  changes  in  ematjoanl 
responses  to  the  A-bomb  questions  are  teidani.  These  data  land 
further  support  to  the  findings  from  Shots  A and  I;  participation 
in  an  atomic  maneuver  apparently  has  little  or  no  effect  on  troops' 
emotional  reactions  to  atomic  dangers. 


Troons  Tested  ia  the  Three  Shota 


Since  tee  troops  studied  la  the  first  atomic  maneuver,  OSS 
ROCK  I.  were  draws  from  a select  population  of  soldiers  (air* 
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borne  troops),  there  «u  doubt  as  to  whether  the  findings  could 
be  extended  to  troops  of  otter  branches  of  the  Army,  la  DESERT 
BOCK  IV,  several  different  types  of  troops,  participating  in  three 
different  shots,  were  studied.  By  Comparison  of  the  polygraph 
response  records  of  groups  participating  in  the  various  Exorcise 
IV  maneuvers,  it  is  possible  to  ascertain  whether  there  are  dif- 
ferences in  emotional  reopooses  to  atomic  dangers  among 
different  types  of  troops  participating  ia  the  different  shots. 

Is  Shot  3,  regular  and  airborne  infantry  troops  ware  tested; 
in  Shot  6,  armored  infantry  troops  were  tested;  in  Shot  t,  service 
troops  constituted  the  teat  population.  Figure  A9  shows  the  mean 
blood  pressure  response  to  each  question  of  the  participant  troops 
tested  in  each  shot.  Since  no  differences  were  found  between  the 
responses  of  infantry  and  airborne  troops  in  Shot  3.  these  two 
groups  were  combined  for  the  purposes  of  this  over-all  compari- 
son. Only  responses  to  those  questions  in  the  Shot  3 polygraph 
tost  which  were  comparable  to  questions  on  the  Shots  6 and  8 test 
were  need  in  this  comparison. 

It  is  evident  that  for  all  three  shot  populations,  the  blood 
pressure  responses  to  A-bomb  questions  are  markedly  similar. 
Group  differences  ia  mesa  response  far  moat  questions  are  small, 
sod  there  Is  clearly  no  differential  pattern  of  response  by  par- 
ticipant troops  tested  ia  the  three  maneuvers.  It  is  interesting 
to  aeta  that  the  three  groups  of  subjects  do  tend  to  show  consis- 
tent differences  ia  their  esasttasal  reactions  to  the  irrelevant 
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and  combat  question*.  Whatever  the  r«a» >n»  for  such  differ* 
ences,  they  aery*  to  emphasise  the  overlap  and  similarity  of 
reeponar  to  the  A-bomb  question*. 

The  finding,  that  different  types  of  Army  troops  participating 
in  the  three  separate  atomic  maneuvers  react  to  atomic  dangers 
in  about  the  earn#  way,  would  seem  to  give  additional  weight  to 
the  polygraph  findings  from  the  separate  shots.  For  this  reason, 
and  because  of  the  consistency  of  the  results  obtained  through  the 
measurement  of  troops1  blood  pressure  responses  to  polygraph 
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questions,  the  general  conclusions  and  recommendations  of  the 
total  study  rely  more  heavily  on  the  physiological  evidence  which 
waa  obtained  in  all  shots  than  on  tha  verbal  data  gathered  by 
interview  and  queationnaire  methods  in  one  or  two  shots. 


ANALYSIS  OF  VERBAL  RESPONSES  TO  QUESTIONS 


Although  questions  ware  used  cm  the  polygraph  teat  primarily 
as  stimuli  to  elicit  physiological  reactions,  the  verbal  responses 
of  troops  to  these  questions  are  of  interest  in  themselves.  There 
is  some  reason  to  believe  that  answers  to  questions  presented  in 
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% polygraph  situation  may  represent  g more  frank  ami  honest 
•upr ession  of  th*  subject's  r«al  feeling*  than  might  be  elicited 
through  conventional  interview  or  questionnaire  methods,  Th* 
realisation  that  hU  physiological  reaction*  ar«  being  recorded, 
and  are  under  th*  observation  of  the  polygraph  operator,  may 
discourage  the  average  subject  from  trying  to  cover  up  hie  real 
feeling*  end  thue  may  indue*  more  honest  replies  than  might 
otherwise  be  obtained.  For  thte  reason,  the  verbal  reeponeee  of 
troop*  to  the  polygraph  test  have  been  treated  is  somewhat  greater 
detail  than  the  verbal  data  gathered  by  interview  and  question- 
naire technique*. 

The  main  eerie*  of  polygraph  questions,  used  in  Shot*  6 and  8, 
consisted  of  eleven  questions  pertaining  to  the  A-  bomb,  five  ques- 
tions concerning  combat  situations,  and  four  irrelevant  questions 
unrelated  to  either  combat  or  A-bomb  situations.  In  Shot  3,  a 
similar  bat  somewhat  longer  series  of  questions  was  used.  In 
order  that  the  verbal  responses  of  troops  participating  in  all  three 
shots  might  be  compared,  only  those  in  the  Shot  3 series  which 
correspond  to  questions  in  the  Shot  6 and  8 series  have  been  used 
in  this  analysis.  Table  AT  shows  the  verbal  response  to  each 
question  of  all  groups  tested  la  each  shot. 

Comparison  of  Responses  by  Three  Populations 

As  a first  step  in  the  study  of  troops'  verbal  responses  to  the 
polygraph  questions,  a comparison  was  matte  of  the  responses  of 
troops  tested  during  the  three  maneuvers.  Shots  3,  6,  a-<*  8.  For 
this  comparison  the  verbal  responses  erf  troops  at  Camp  Desert 
Hock  on  their  first  polygraph  test  were  used.  These  troops  in- 
cluded the  following: 

Shot  3:  39  airborne  and  infantry  troops,  tested  before  D 
Day  of  their  first  A-bomb  maneuver. 

Shot  (n  87  armored  infantry  troops,  tea-ed  after  D Day  of 
their  first  A-bomb  maneuver. 

Shot  8:  51  service  troops,  some  with  and  some  without 
previous  A-bomb  maneuver  experience,  tested 
before  D Day. 

Comparisons  among  the  verbal  responses  of  these  different 
types  of  troops  must  be  considered  in  die  light  of  the  facts  that 
the  time  of  testing,  the  nature  of  troop  participation  in  the  ma- 
neuver, the  aise  of  the  bomb,  etc.,  varied  from  one  maneuver  to 
another.  The  graph  in  Fig.  A10  serves  only  to  indicate  whether 
or  not  there  were  any  gross  differences  in  the  verbal  responses 
of  troops  tested  during  the  three  maneuvers.  The  verbal  re- 
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sponsss  to  each  question  have  been  expressed  in  terms  of  the 
percentage  oi  men  answering  in  such  a way  as  to  indicate  a feel- 
ing of  confidence,  satisfaction,  or  lack  of  fear  and  apprehension. 


IRRELEVANT  COMSAT  ATOMIC 


rOLVOCAPH  TEST  QUESTIONS 

— SIm*  3 Wa*r«S«MM»kwf*lMli4  WmOOtf  (Na]lt 

SWA  A—— AH—yNMML.Mj-WOO-r  l&— »»*.»  — < 

r-2M)  (N  - *7» 

• Slmt  • hnta* Mm  D Da,  (N  " SI) 

Fig.  A 10 — Varbol  Ri'peum  I nil  eating  Cowfidowca  in  Self  or  Unit, 
or  Lode  of  Foot  in  Conks*  end  A bonk  Situations 
(Timn  P>McWN  In  SWs  3,  A *) 


For  the  most  part,  the  verbal  response  pattern  for  the  three 
maneuver  populations  is  quite  similar.  While  there  is  a certain 
amount  of  variation  in  the  percentage  response  of  different  groups 
to  certain  questions,  there  is  littls  or  no  evidence  of  a tendency 
for  the  troops  participating  in  one  maneuver  to  respond  in  a man- 
ner consistently  different  from  troops  in  other  maneuvers. 

On  the  irrelevant  questions,  there  is  some  indication  that  the 
airborne  and  infantry  troops  were  better  satisfied  with  their  units 
(Question  1)  than  were  the  other  troops,  and  that  the  armored  in- 
fantry were  less  satisfied  than  other  troops  with  their  branch  of 
the  Army  (Question  20).  On  the  combat  questions  there  is  re- 
markably little  spread  among  the  three  groups,  except  for  Ques- 
tion 2 on  which  a greater  proportion  of  the  armored  infantry 
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troop*  Mprcmd  confidence  in  the  com  bet  readiness  of  their 
outfit  then  did  the  service  troop*.  Airborne  end  infantry  troops 
in  Shot  3 were  not  esked  this  question. 

To  eight  of  the  eleven  A-bomb  questions,  the  three  troop 
populations  responded  in  e very  sixniisr  meaner.  The  airborne 
end  infantry  troops  in  Shot  3 expressed  less  fser  of  walking 
through  ground  aero  after  an  A-bomb  burst  (Question  7)  then  did 
armored  infantry  and  service  troops,  but  expressed  greater  con- 
cern than  other  troop*  about  the  danger  of  fire -flesh  burns  if 
caught  in  tbs  open  by  an  A-bomb  buret  (Question  19).  On  Question 
% relating  to  the  danger  of  radiation  sickness,  the  difference 
between  responses  of  troop*  in  Shot  3 end  those  in  Shot#  6 and  8 
may  be  due  to  a change  in  the  wording  of  the  question  on  the  test 
gives  in  Shot  3. 

Although  certain  dissimilarities  are  apparent,  the  three  ma- 
neuver populations  did  not  seem  to  exhibit  any  regular  and  con- 
sistent differences  in  their  pattern -of  verbal  response  to  irrele- 
vant, combat,  or  A-bomb  questions  on  the  polygraph  test. 

Responses  of  Airborne  and  Infantry  Troops 

Findings  from  the  first  A-bomb  exercise  in  November  1951 
indicated  that  troops  verbr  Jly  expressed  a considerable  degree  of 
confidence  and  a loch  of  fear  of  the  A-bomb.  The  troops  partici- 
pating in  that  exercise  were  members  of  an  airborne  outfit,  and 
might  be  considered  atypical  of  Army  troops  as  a whole.  It 
seemed  desirable,  therefore,  to  compere  the  reactions  of  such 
select  troops  with  those  of  more  typical  infantry  troops.  Shot  3 
of  DESERT  ROCK  IV,  in  which  both  airborne  end  regular  infantry 
troops  participated,  provided  the  opportunity  for  such  a com- 
parison. The  results  are  shown  in  Fig.  All. 

The  hypothesis  that  relatively  select  airborne  troops  exhibit 
a degree  of  confidence  and  lack  of  fear  in  A-bomb  maneuvers 
which  exceed  that  of  regular  infantry  troops  is  not  confirmed  by 
on  analysis  of  the  vnrhel  responses  of  these  troops  to  the  poly- 
graph questions.  As  in  shown  in  Fig.  All,  airborne  troops 
verbally  expressed  a somewhat  leaser  degree  of  confidence  than 
regular  infantry  troops  to  some  of  the  A-bomb  questions,  and  a 
greater  degree  of  confidence  to  others.  Thus  verbal  response 
doth  provide  no  real  evidence  that  regular  infantry  troops  tend  to 
be  generally  more  apprehensive  than  airborne  troops  about 
A-bomb  dangers.  It  will  he  noted  that  the  some  lack  of  consist- 
ency occurred  in  the  verbal  responses  to  combat  questions  by 
these  two  groups. 
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Only  la  the  esse  ol  the  irrelevant  question*  i*  thsr*  any  «vi- 
dene*  that  airborne  troop*  responded  differently.  Her*  a slightly 
greater  proportion  oi  airborne  than  infantry  troop*  expressed 
satisfaction  in  their  outfit  {Question  !)  and  said  that  they  were  in 
good  physical  condition  (Question  U),  and  a markedly  larger  pro- 
portion of  airborne  than  infantry  troops  expressed  satisfaction  in 
their  Army  branch  assignment  (Question  20). 
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When  the  "after  D Day"  responses  of  airborne  and  infantry 
troop*  are  compared,  the  same  result  ia  found.  According  to 
their  verbal  responses,  select  airborne  troops  did  not  exhibit  a 
consistently  greater  degree  of  confidence  concerning  A-bomb 

dangers  than  did  typical  infantry  troops. 


Th»  Eff«ct  of  Participation  on  Verbal  Responses 

One  of  the  moat  intereating  and  important  questions  which 
this  study  sought  to  investigate  was  what  effect  participation  in 
an  atomic  maneuver  ha*  on  troops'  attitudes  and  feelings  about 
the  A-bomb.  In  the  Shot  6 experiment,  two  groups  of  armored 
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infantry  troops  were  given  the  polygraph  test}  one  group  psrtici- 
pated  in  the  atomic  maneuver,  the  other  remained  at  home  base 
and  did  not  participate.  A comparison  of  the  verbal  responses  of 
these  two  groups  (see  Fig,  A12)  on  their  first  polygraph  test  may 
give  some  indication  of  the  over-ail  effect  of  the  exercise  on  the 
participating  troops.  It  is  evident  that  the  two  groups  are  com- 


parable in  terms  of  their  answers  to  the  irrelevant  and  combat 
questions.  On  the  A-bomb  questions,  however,  there  was  a tend- 
ency for  troops  who  participated  in  the  maneuver  (and  were  tested 
at  Camp  Desert  Hock  shortly  after  D Day)  to  show  less  apprehen- 
sion and  fear  of  the  A-bomb  than  the  control  group  of  non- 
parti cipante. 

Participant  troops  expressed  greater  faith  in  the  experts1 
knowledge  and  use  of  the  A-bomb  in  maneuvers  (Question  4),  less 
fear  of  being  four  miles  away  from  an  A-burat  (Question  5),  less 
fear  of  radiation  four  miles  from  an  atomic  explosion  (Question 
8),  less  fear  of  blacking  out  or  being  sick  during  an  A-bomb  ex- 
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plosion  (Question  15),  less  fear  of  blast  effects  of  an  A-bomb 
burst  (Question  13),  and  less  concern  over  possible  injuries  from 
burns  if  exposed  to  an  A-bomb  flash  (Question  19).  On  the  other 
hand,  participants  were  somewhat  less  confident  than  non- 
participants concerning  the  danger  of  radiation  sickness  (Ques- 
tion 9)  and  somewhat  more  apprehensive  about  handling  equip- 
ment exposed  to  atomic  radiation  (Question  17). 


POLYGRAPH  TEST  QUCSTIOKS 

IN' - — *" ""  ,r~p 
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Fig.  A 13 — Verbal  Responses  Indicating  Confidents  in  Self  or  Unit, 
or  Lack  of  Fear  in  Coadbat  and  A kook  Situations 
(Awwel  Moey  PeMcHnU*  end  Non  QorrfolpooSo,  Sooond  Toot.  Shot  4) 


Neither  participant  nor  non-participant  troops  expressed  a 
fear  of  being  blinded  by  watching  an  A-bomb  explosion  at  a dis- 
tance of  four  miles  (Question  6).  A majority  of  both  groups 
indicated  that  it  was  not  safe  to  walk  through  ground  aero  in 
regular  field  clothing  right  after  an  A-bomb  airburst  (Question 
7),  and  felt  that  they  would  not  be  safe  occupying  a foxhole  two 
miles  away  from  an  atotnic  explosion  (Question  16). 

As  a further  check  on  the  effect  of  the  maneuver  on  troops' 
attitudes,  the  verbal  responses  of  a second  participant  group  of 
armored  infantrymen  tested  after  D Day  for  the  second  time  were 
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compared  to  the  verbal  r«»ponni  of  tb«  non  •participant  troop* 
on  their  second  polygraph  teat.  The  result*  for  this  retest  com- 
parison shown  in  Fig,  AH  are  consistent  with  the  results  lor  the 
test  comparison:  the  troops  who  had  the  maneuver  experience 
showed  a generally  lower  level  td  anxiety  and  apprehension  con- 
cerning A-bomb  danger*  than  did  those  who  were  not  participants 
in  the  atomic  training  maneuvers. 

The  Effect  of  Indoctrination  on  Verbnl  Responses 


crence  between  participants  and  non- participants  in 
their  verbnl  responses  to  A-bomb  questions  might  be  attributed 
to  the  D Day  experience  alone,  including  participation  in  an  atomic 
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to  lioUtf  the  effects  of  indoctrination  from  th«  effects  of  the 
maneuver  itself,  one  participant  group  of  armored  infantry  was 
given  only  a minimal  amount  of  indoctrination  prior  to  the  atomic 
burst.  This  minimally  Indoctrinated  group,  then,  can  be  com- 
pared with  the  regularly  indoctrinated  group  to  see  whether  the 
after  D Day  verbal  responses  of  these  two  groupe  differed.  Thie 
comparison  is  presented  in  Tig.  A14.  It  is  apparent  that  there  is 
little  difference  between  the  verbal  responses  of  regularly  in- 
doctrinated and  minimally  indoctrinated  troops  to  question#  re- 
lating to  the  A-bomb.  Although  the  si so  of  thie  sample  is  too  small 
to  allow  definite  conclusions,  these  results  suggest  that  regular 
atomic  energy  indoctrination  may  be  lees  effective  than  actual 
participation  in  an  A-bomb  exe  .cise  in  reducing  anxiety. 


The  Effect  of  Previous  Experience  on  Verbal  Res 


In  a further  attempt  to  estimate  the  effects  of  A-bomb  ma- 
neuver experience  on  the  attitudes  and  feelings  of  troops,  two 
groups  of  soldiers  were  tested  before  O Day  in  the  Shot  8 exer- 
cise. These  troops  were  Camp  Desert  Rock  station  complement 
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personnel,  tom*  of  whom  had  had  priviwi  A-bomb  nfcritnec 
« it hor  a*  msixuycy  participant*  or  a*  service  troop*  (trnch 
drivers,  stc.)  to  participant*!  and  bcac*  witnessed  tha  explosion? 
and  com*  o t whom  w*r«  inexperienced.  The  verbal  r**pon*«*  of 
thece  two  f rottp*  of  men  to  the  polygraph  te*t  question*  are 
•hewn  in  Fig.  Aid.  Although  difference*  between  the  two  group*1 
reeponee*  to  the  A-bomb  questions  were  very  small  fat  most 
case*!  the  experienced  troop*  rather  consistently  expressed  less 
fear  and  apprehension  than  the  inexperienced  troops  abont  A-bomb 
dangers.  On  nine  of  the  eleven  question#,  a somewhat  greater 
proportion  of  experienced  than  inexperienced  troop#  expressed 
confidence;  to  one  question,  the  verbal  response*  of  the  two 
group#  were  the  earn#,  and  to  only  one  question  (Question  8, 
dealing  with  the  danger  of  radiation  to  troops  la  foxholes  four 
mile#  from  an  A-borst)  waa  the  percentage  of  "confident**  re- 
sponse# smaller  far  the  experienced  then  for  the  inexperience** 
group. 

Change#  in  Responses  from  Test  to  Retest 

Although  the  foregoing  comparison#  of  verbal  responses  by 
different  troop  popniations  to  A-bomb  questions  provide  some 
interesting  hypotheses  and,  perhaps,  indicate  certain  general 
trends,  the  results  of  these  comparisons  should  not  be  given  too 
ranch  weight,  2iost  of  the  groups  tested  were  smell,  and  differ- 
ence* among  them  may,  in  many  cases,  be  a function  of  chauce  fluctua- 
tion, not  representative  of  true  differences  in  the  verbal  responses 
of  the  populations  from  which  these  samples  were  drawn.  Ae  a 
farther  check  on  the  results  presented  tans  far,  an  analysis  waa 
made  of  the  teat-retest  data  for  the  Shot  3 and  6 groups.  (The 
troops  in  Shot  8 were  given  me  polygraph  test  only  once,  before 
D Day.) 

Figure  Aid  illustrates  the  percentage  shifts  in  verbal  re- 
sponse for  the  Shot  3 airborne  and  infantry  troop*  tested  before 
and  after  O Day  at  Desert  Rock,  Ota  Shot  6 armored  infantry 
troops  tested  at  home  camp  before  indoctrination  and  partici- 
pation in  the  maneuver  and  retested  after  D Day  at  Desert 
Rock,  and  in*  armored  infantry  troops  who  did  not  participate 

ir  and  were  tested  twice  at  their  home 


in  an  atomic 
base. 

While  the  changes  in  the  responses  of  all  four  groups  to  com- 
bat and  irrelevant  questions  were  slight,  changes  for  the  atomic 
questions  were  more  extreme.  For  the  participant  groups,  prac- 
tically all  changes  wer*  positive,  indicating  ae  increase  in  feelings 
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of  confidence  and  safet y in  A-bo*nb  situations,  On  moat  of  the 
quest  lone  iba  participate  troop a in  Shot  6 showed  percentage 
lac  taaaaa  which  exceeds*  those  of  the  participant  troop*  in  Shot 
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3.  Became  Shot  4 troops  worn  first  tested  before  indoctrination, 
where**  sabot  3 troops  wore  gives  thsir  first  test  shortly  before 
D Day  and  after  many  of  the  men  had  received  indoctrination, 
this  suggests  that  atomic  energy  indoctrination*  as  well  as  par* 
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ticipatlon  is  th«  maneuver,  play*  ft  part  ia  decreasing  troop** 
anxieties  sad  apprehension*  concerning  A-bomb  dangers. 

The  Effect  of  Indoctrination  on  Mainfnance  of  Attitude* 

A#  ha#  b»«*  indicated  previously,  tbs  typ*  of  atomic  energy 
indoctrination  dot*  not  stem  to  be  of  great  importance  ia  chang- 
ing th*  attitude*  of  troop*  participating  in  an  A-bomb  maneuver. 
After  O Day  on  Shot  6,  minimally  indoctrinated  troop*  responded 
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in  very  mack  tike  same  way  ae  troop*  who  bad  received  the  resa» 
lar  indoctrination  eerie*.  It  waa  recognised,  however,  that  troop* 
who  wore  given  a minimal  unsri  of  instruction  might  later  show 
a greater  rise  in  feelings  of  anxiety  and  tension  concerning  A-bomb 
dangers  than  would  regularly  indoctrinated  troops.  This  "regres- 
sion" phenomenon  waa  one  which  appeared  in  regularly  indoctri- 
nated troops  participating  in  the  first  Desert  Rock  Exercise  in 
1951.  As  a partial  and  tentative  check  on  this  hypothesis,  an 
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ualy*i«  «u  bhuU  of  the  change  in  mM  rtipoom  of  minimally 
sad  regularly  indoctrinated  troop*  from  their  first  test  after  D 
Say  at  Desert  Rock  to  their  second  test  administered  19  day*  later 
at  tome  camp.  These  data  are  presented  la  Fig.  A17.  Ho  con- 
sistent differences  between  the  two  group#  in  verbal  response 
change  are  apparent.  On  the  atomic  questions*  both  groups  tended 
to  increase  rather  than  decrease  in  their  feelings  of  confidence 
and  safety  regarding  A-bomb  situations.  It  mast  be  emphasised 
that  groups  tested  were  rather  small  and  these  findings  are  only 
tentative,  at  best.  They  seem  to  suggest,  however,  .that  minimal 
indoctrination  before  participation  in  an  A-bomb  maneuver  is  aa 
effective  aa  regular  indoctrination  in  maintaining  troops'  atti- 
tudes of  confidence  concerning  A-bomb  dangers  for  a period  of 
at  least  19  days  after  the  maneuver. 


ANALYSES  OF  FREE  ASSOCIATION  RESPONSES 


*Tord  association  stimuli  were  included  in  the  polygraph  test 
on  aa  exploratory  basis.  Most  of  the  word  stimuli  were  taken 
from  standard  word  association  lift*,  and  some  new  words,  such 
as  "A-bomb,"  were  added.  The  subject  was  asked  to  respond  as 
quickly  as  possible  with  the  first  word:  that  came  to  miod  {see 
instructions  in  the  last  ■action  af  this  Appendix).  The  operator 
Indicated  on  the  polygram  the  point  at  which  the  stimulus  was 
presented  and  the  point  at  which  due  response  wea  made,  aad  to 
also  recorded  the  reapsaae  itself.  The  polygram  thus  yielded 
three  reaction  measures:  sanction  time,  verbal  response,  end 
physiological  (blood  pressure)  reaction.  » was  hypothesised  that 
emotional  disturbance  about  the  A-bomb  maneuver,  aad  anxiety 
concerning  A-bomb  dangers,  might  be  revealed  la  see  or  mere  of 
these  measures.  To  the  standard  stimulus  "deal,"  for  example, 
&a  apprehensive  eehjeet  might  stow  e lengthened  reaction  time, 
aad  give  an  A-bomb- related  response  such  as  "radioactive,"  at 
the  seme  time  shewing  a rise  in  relative  blood  pressure  on  the 
polygraph  chart.  Using  such  indices  from  the  word  association 
test,  comparisons  were  planned  of  possible  differences  between 
participant  aad  oou .participant  troops,  participants  tested  before 
and  after  D Day,  minimally  and  regularly  indoctrinated  troops, 
and  troops  with  and  without  previous  A-bomb  experience. 
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Virbil  resp «mn  to  th«  word  stimuli  wear*  tobchted  for  nek 

troop  tested  la  nth  shot.  A prtUmiury  analysis  of  the  fro* 
qaency  of  A>boab  type  responses  to  too  word  stimuli  revealed  no 
dJiforoscoo  among  too  tost  groups.  That  is,  participants  did  not 
giro  A-borab  responses  more  frequently  than  noo-partici pants  , 
regularly  indoctrinated  troops  did  not  differ  from  minimally  In* 
doctrinatod  troops,  and  so  forth*  A prolimtoary  analysis  of  the 
frequency  of  fear-typo  responses  to  sack  A-bomb-relaiod  stimuli 
as  "blast,"  "burn,"  "dost,”  and  "A-bomb"  also  revealed  no  con- 
sistent or  marked  differences  between  groups  of  subjects;  par- 
ticipants did  not  differ  from  non-participants,  A-bomb  experienced 
troops  did  not  differ  from  inexperienced  troops,  end  regularly 
indoctrinated  troop#  did  not  differ  from  minimally  indortvinsisil 
troops. 

Fra  ml  nation  at  the  blood  pressure  reaction  data  revealed  that 
there  were  no  significant  differences  from  one  stimulus  word  to 
another;  that  is,  subjects  did  not  give  larger  responses  to  A-bnnb- 
related  words  than  to  non-A-bomb  stimuli.  Also,  the  extreme 
differences  in  mean  blood  pressure  response  bstueeu  groups  of 
srbjects  were  selected  and  a t-teut  was  run.  This  failed  to  meat 
the  critical  ratio  for  significance  by  a large  margin  (critical 
ratio  *0.732;  required,  2.4).  Thorn  were,  then,  no  significant 
differences  between  groups  of  subjects  in  their  blood  pressure 
reactions  to  the  word  stimuli.  It  was  also  found  that  groups  of 
subjects  showed  no  consistent  or  significant  differences  in  word 


The  inconclusive  yield  of  this  smell  portion  of  the  study  sug- 
gests that  tests  involving  a combination  of  free  association  nod 
toe  measurement  of  blood  pressure  changes,  though  they  may 
prove  useful  sa  clinical  tools  when  each  subject  can  he  individ- 
ually judged,  do  not  seem  to  he  well  adapted  to  experiments 
requiring  comparisons  among  groups  of  subjects. 
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POLYGRAPH  TESTS 

Th*  following  «r*  ih*  polyg rspb  UiU  gim  to  troop*  *t 
DESERT  ROCK  IV: 


Shota  6 tad  B 

Ti*  Amy  tm  nmd  m tm  mmim  a mtmmmy  mfamUimP  mrtimn  tm  tmtimim  ptobUm 
mf  mtiHmry  tifm.  Tim  immt  mmy  tm  Am  thit  k wkb  • fmlyymjh  wfite.  TMm  wmettm 
mmtmm  m rmmmi  mf  ymm  fttUmpm mtmnmimtiimymNimmiymmmimmt.  Hmemmimtkm  Amy 
»iU mvmr tms >— nmemi ar  fimd mmt wimt yrm  m mm tm itm  f» mtimm,  mmymmemmhm 
fmtfmctiy  fmmmi  wf  i^fn  b yo m 

/art  *i$  dmm  im  iHt  Jkmtr  ylmmmm.  Pint,  rttfmttkia  biood  ptmmmmmm  caff  mrommi 
ytmmm-  Ammt  ymmr  mmimrm.  Thtm ttte go—  mmmadymm cW«r.  Sit  fmmmimmdTU 

rff  Ja  if  iti  i -*-  f-  -rrf--w*  -—  It  will  bmm  UttU  mmcmUrnmUt.  kmtm  it 


Ctmfng  ymm  «yw  milt  Wf  ymm  tm  film.  If  ymm  iotft  «wt  tm  ciomm 
mUuM  Dmft  mmom  yam /warn,  Imam,  m bod*. 


^WMlWI^Ui  ||t  $o&&  bottt? 

yaicUy  aa  ptndta  with  tia  font  mwdtbmt  comma  taywm  mmd.  Par  man'll,  if  I mmy 

lay?  yommifi <«yW  4i ram  ymirUymmymemmwisitim  fimmt  Mmy  yarn  Mai  of. 

U TaUa 
2.  Bom 
V Dm 
4-  J«* 

J,  Sick 

6.  Afraid 

7.  Bktat 

8.  Swap 

9.  VUh 

10.  Baa 

U.  baaA 

Dafimtmcmff 

Nam  Pm  (iMg  to  — A yoa  ptOMt.  Ttmmi  cart  fatty  bafmm  aatoonop  Aaomotr 
tart  fraotiaa  rki  o tf-nffi  jm  «r  m.  1/  jm  m(  M apUa  ]M  mnmmw  tail  <itt  l*» 

hfl—cZT*  *** 

1.  Dajwihk*M«Bi^a>wiaka|Mi«Ml 

2.  Co  yoo  tfcfrfc  yoat  Mafia  it  toady  m go  frao  caafrat  aao  if  it  hag  tof 

J-  gsfsag»c^ateaaaa^f»^teiajMitolla  waaail. 

tapo  a m aawpa? 

5.  If  yoa  vara  ia  a M»W  ahtt  at  A-hmmik  mam  «H  4 attaa  o— y,  do  yoo  dotolt 
yoo’d  ka  acatadf 

6.  if  yoa  oaadwd  as  Afroab  aaplnia  4 oailaa  tw^  4*  yoo  dwuak  yoo'd  bo  bUodad 

for  Ufa* 


tiff  ti* 


MkMwf 
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7,  Rifht  ah* r mi  A-boab  bmm  at  2,000  <wt,  would  yea  M **(»  vmtiaat  throcyh 
y— d i«w  i«  par  stgolet  field  ciotfeiaf? 

t.  If  yoawe sc  la  a feahala  4 adiaa  homam A+mbbm*,  da  yea  thiah  the  atdkriaa 
weald  bvt  you? 

9>  If  * toldier  got  * bod  of  ladiatioa  eMcaaee,  da  jro«  tUak  he'd  die? 

20.  Roald  you  eay  yn’t*  the  type  tfait  melee*  * good  eoidiet? 

Dmftat*  cuff  for  brief  tart 

11.  TmU  you  aay  tlm  is  gaud  physical  naftiw  t«tf 

12.  U you  wasw  mm  ia»  i>ml  L^htla*  mem,  de  you  tkiafc  yaw'd  da  mH  right? 

1J.  Kywww wcaniaf Jakrttltaad  — Ms taahsatfcrhalp,  weald  yaa  boafaid 
that  A*  aadics  eight  aac  fiad  yea? 

14.  De  yea  ever  wortyaheal  what  sight  fcafpaaeo  yea  if  yeewatetaJceafctsaairby 
a M€My? 

15.  If  yuewwniaa  fnthrttdealnewwy  fc»««*A4*aebnp4osioa.duyt»thiult 
yeaf d hlarir  w«bt  *kk? 

16.  TmU  jim  M r lik*  Wblt  mIjt  2 oiks  «ny  fcw  *a  A hnafc  hunt? 

17.  Roald  yom  be  mhmii  m baaila  ipfiiw  widua  1-1/2  sale*  af  aa  .1  bi.mh  faucet 
bdnifi  aouami} 


Shot  3 


2.  At*  yea  uiafautle? 

2*  Htw  «mm  uyAiMy  withia  the  ktt  hear? 

3-  De yeaaaafat} 

4.  D> yoa  thiah  it  w|mrs  m ally  hwr  eaeagh  nw>4  burnt*! 

5 Q^*w4aili«my«4HMA4MAM«Wf4i7MtUA)M«wU 
black  oat  at  be  etch} 

6.  D»7MtUAtk«Rfit]fMMiaiit|aa4«Ml 

7.  IwUywbtiftiiitiiMdbit^pwiwiiyi  H/t«at>«wyrfnJffcwfc 
bwt,  bttet  k is  ataiMted} 

Bi  VmU  yea  fwel  sal*  if  yea  «w  la  a leehole  2 aikt  away  faa  aa  A*baab 
bantf 

9.  If  a eoldlet  aa a ta  ft  radariaa  alchaaea,  Aa  yea  thtah  ha  aa aid  ptabebiy  die} 

10.  Altar  aa  A’heab  bant  weald  yea  M aafa  aknadag  dunk  yaai  sat*  vw 
iag  year  tejwia*  W4  thAk^ 

D*fl*t*  emfj far  hriaf  wtt 

11.  Reald  yea  say  Aacyea  ata  hi  gesd  physical  caadkwa  bow? 

12.  Da  yaa  thick  yaa  weald  be  seated  if  aa  A*heab  aaat  off  4 aila*  away  (m  yoa} 

13.  If  yaa  watt  ia  a faakaia  4 a&M  boa  aa  A*bowb  bant,  4a  yaa  thick  yaa  weald 
ha  hurt} 

14.  if  yaa  watched  aa  A*bMcb  explode  4 ailea  away  da  yaa  think  you  would  he  coat 
pettMMMiy  blind! 
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lit  II  foa  were  in  a (os'ttole  4 allit  frm  00  A»borafe  bard  de  yea  think  the  esdieslon 
would  hurt  you? 

!(>•  1/  you  *«»  is  0 foihole  4 alias  Item  09  A- boob  bad  dm  you  ihiak  tb«  lire  flesh 
would  bora  you? 

17<  IS  yea  *«#  is  tbs  open  4 miles  0s  A4eab  bans  de  you  tbisk  the  Iks  flash 
would  bora  you? 

13.  Do  you  think  you  ere  getting  0 square  deal  is  the  company  yea  an  la  aew? 

Da  flat*  cuff  for  brief  rest, 

Now  I am  going  to  read  you  tamo  words,  om  at  a time,  and  I want  yon  to  answer  aa 
quickly  as  possible  with  the  first  word  that  comas  to  you/  mind.  For  example,  if  l say 
"dog?  you  might  say  "cat."  Answer  as  quickly  as  you  can  with  the  first  thing  yon  think  of 

19.  Table 

20.  House 

21.  Dust 

22.  Sheep 
23-  Jaap 

24.  Tank 

25.  Sick 

26.  Bread 

27.  Afraid 
2fi.  Town 

29.  Flash 

30.  Shock 

31.  Radio 

32.  Tbite 

33.  Bun 

34.  A-bomb 

Deflate  cuff  far  brief  rest 

33.  H you  had  year  choice,  mould  you  rather  be  la  a dWeseat  breach  of  the  Army 
cfaaa  the  oat  you  an  ia  bow? 

36.  Do  yoa  think  you  aught  ha  scat  tan  coadnt  aooa? 

37.  II  yoa  wen  seat  Ian  actual  fighting  now,  da  yea  thiak  you  would  do  all  right? 

38.  Do  yoa  error  wotry  about  whtthor  yoa  will  he  iajund  in  conbnt? 

39.  H yon  were  wounded  la  battle  and  aaahle  n shear  far  help,  would  you  be 
worried  that  the  medics  might  not  find  yoa? 

40.  Do  yoa  eret  wotry  about  what  aught  happen  n yoa  if  yoa  wen  to  hr  a ptieeaer  by 
the  enemy? 

41.  Vould  yoa  roleanor  n adreace  tan  a aew  ana  before  it  had  been  daesed  el 
a nri- paranasal  mioea? 

42.  Would  you  lease  year  foxhole  n roocao  a wouadid  baddy  dariag  aa  attillety 
barrage? 

Deflate  cuff 

Questions  ashed  only  of  airborne  troops 

43.  Hare  yea  eror  felt  like  refusing  to  jump  altar  the  cake  off? 

44.  Do  yoa  eoader  aasdatt  if  you’ll  frOen  at  the  door  whoa  your  tarn  cense? 

43.  Do  yoa  often  get  seated  that  yoat  chan  woa't  open? 

46.  If  ic  didn’t  open  do  yoa  think  yoa  could  get  your  cheat  chan  open  in  tine? 

47.  As  you  jump  do  yoa  wotry  about  tangling  fa  yoat  Uara? 
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D23CRJPT10N  OF  METHOD 

Individual  interviews  with  troops  participating  in  the  Desert 
Hock  maneuvers  were  included  in  the  research  design  because  it 
was  felt  that  they  might  provide  valuable  additional  data.  While 
the  content  of  interview  questions  was  rather  similar  to  the  con- 
tent oi  questions  used  in  the  polygraph  experiment  and  in  the 
questionnaire,  individual  interview  techniques  have  some  unique 
features,  la  the  first  place,  the  verbal  presentation  of  a question 
in  a face-to-face  setting  insures  a better  understanding  on  the 
part  of  the  respondent,  since  he  has  the  opportunity  to  ask  for 
amplification,  clarification,  etc.  This  is  not  possible  where  the 
question  is  printed  in  a booklet  in  which  the  soldier  writes  or 
checks  an  answer.  Individual  verbal  interviews  also  obviate  the 
misunderstanding  arising  from  lack  of  facility  or  accuracy  in 
reading  which  is  a risk  inherent  in  the  printed  question  schedule. 

Secondly,  interview  methods  allow  questions  to  be  presented 
in  different  forms  from  those  required  in  questionnaire  or  poly- 
graph techniques.  In  order  to  inter! ere  with  the  physiological 
response  record  as  little  as  possible,  all  the  questions  in  the 
polygraph  section  were  phrased  in  such  a way  as  to  require  a 
'’yes"  or  "no"  answer.  The  questionnaire  items  were,  neces- 
sarily, presented  so  as  to  permit  scoring  of  the  responses; 
multiple  choice  questions  were  used.  Both  methods,  therefore, 
imposed  severe  restrictions  on  the  phrasing  of  the  subjects'  re- 
plies. Interview  methods,  on  the  other  hand,  allow  the  respondent 
to  make  fine  distinctions,  to  qualify  his  answers,  and,  in  short,  to 
give  what  to  him  may  be  more  complete  and  satisfactory  answers. 

Finally,  the  rapport  established  between  the  interviewer  and 
respondent  may,  to  some  extent,  have  the  effect  of  calling  forth 
more  candid  replies.  For  these  reasons,  it  was  thought  that  in- 
dividual interviews  would  be  a valuable  addition  to  the  total  study. 

Each  of  the  two  interviewers  used  a separate  tent.  A third 
tent,  between  the  two  interview  tents,  was  used  as  a check-in 
point  and  waiting  area. 

At  the  beginning  of  each  interview  the  interviewer  asked  the 
soldier  to  have  a chair  on  the  other  aide  of  the  small  field  table 
and  Introduced  himself  as  a civilian  from  a university  who  had 
been  asked  to  find  out  something  about  what  soldiers  know  and 
how  they  feel  about  the  A-bomb.  It  was  emphasised  that  although 
the  soldier's  name  was  known  to  the  interviewer,  no  names 
would  be  reported  to  the  Army  st  soy  time  so  that  the  soldier  was 
perfectly  free  to  say  what  he  thought.  The  soldier  was  told  that 
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only  summary  rssui is  would  b®  reported  to  & research  organiza- 
tion in  Washington.  He  was  further  assured  that  the  investigation 
was  general  and  that  he  was  free  to  tell  what  he  thought.  Before 
beginning  to  administer  the  questions  the  interviewer  always  made 
the  following  explanation:  "Is  asking  various  questions,  I will 
always  be  talking  about  a Hiroshima -type  A-bomb  burst  2000  fee t 
above  ground/* 

A special  effort  was  made  to  insure  that  the  soldiers  under- 
stood each  question.  If  necessary,  the  question  was  repeated  or 
paraphrased  in  order  to  help  the  respondent's  understanding  of  it. 
The  interviewer  took  particular  care  not  to  suggest  any  answer. 
The  interviews  lasted  from  6 to  12  minutes. 

Interviews  in  Shot  6 

The  interviewing  was  conducted  at  Camp  Desert  Pock  on 
26/27  May  1952,  during  the  day  and  a half  following  the  A-bomb 
tower  Shot  6.  Eleven  questions  were  administered.  Of  these. 
Question  9,  was  later  dropped  from  the  analysis,  since  the  re- 
plies clearly  indicated  -hat  the  subjects  had  failed  to  understand 
its  meaning. 

One  hundred  and  one  enlisted  men  from  the  701st  Armored 
Infantry  Battalion  of  the  1st  Armored  Division  were  interviewed. 

It  was  later  ascertained  that  one  subject  had  not  actually  partici- 
pated in  the  maneuver.  Hia  interview  was  discarded,  reducing  the 
□umber  to  100.  Of  this  group,  45  interviewees  were  men  who  had 
received  regular  atomic  energy  indoctrination  before  the  ma- 
neuver; 55  were  men  who  had  received  only  a minimal  amount  of 
this  indoctrination. 


RESULTS:  SHOT  6 

The  results  of  the  interviews  obtained  in  Shot  6 are  shown  in 
Tables  B1  through  B6.  Each  table  presents  the  question,  the 
step- interval s of  the  distribution,  and  the  percent  of  the  inter- 
view responses  falling  into  each  step-interval.  The  step-inter- 
vals were  set  up  after  a complete  tabulation  of  all  responses  was 
made;  those  intervals  were  selected  which  most  truly  represented 
the  distribution  of  responses.  Medians  were  computed  on  the 
basis  of  the  original  tabulation  of  all  answers. 

If  the  minimally  indoctrinated  and  the  regularly  indoctrinated 
men  are  compared,  it  la  found  that  the  answers  of  regularly  in- 
doctrinated troops  are  generally  bolder.  In  their  answers  to  most 
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INTERVIEW  RESPONSES  TO  QUESTIONS  1,  2,  ?,  AND  8 
I I MILES 
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TABLE  B2 

INTERVIEW  RESPONSES  TO  QUESTION  3,  SHOT  6 


Do  you  think  year  charges  of  cosing  out  unhurt  under  atomic  warfare 
is  as  joed  as  under  re  filar  warfare?  (Specify  Yet,  Ho,  aid  ZSy) 
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of  the  questions,  the  regularly  indoctrinated  men  expressed  less 
fear  of  the  A-bomb  than  the  minimally  indoctrinated  men.  This 
difference  sometimes  shows  up  in  the  median  re»pon»t  for  the 
group  and  sometimes  is  indicated  by  a willingness  of  a larger 
percent  of  the  respondents  to  approach  very  close  to  the  A-bomb 
in  space  or  time.  For  instance,  £;*  i jlde  bl,  Question  2,  the 
medians  for  both  groups  are  at  3 miles.  However,  22  percent  of 
the  regularly  indoctrinated  group,  as  compared  with  only  7 per- 
cent of  the  minimally  indoctrinated  group,  would  be  willing  to  be 
in  a foxhole  1 mile  or  less  from  ground  zero  during  an  A-bomb 
burst. 

The  remaining  three  questions  in  Table  Bl,  all  having  to  do 
with  the  distance  a soldier  is  willing  to  be  from  ground  zero,  show 
consistent  differences  with  greater  boldness  by  troops  with  full 
indoctrination.  The  median  (or  middle)  man  was  willing  to  handle 
unmonitored  equipment  1/2  mile  closer  to  ground  zero,  if  he  had 
received  full  indoctrination,  and  he  was  willing  to  be  twice  as 
close  to  ground  zero(l  mile  as  opposed  to  2)  in  or  under  a tank 
than  his  counterpart  with  minimal  indoctrination. 

As  Table  B2  indicates,  indoctrinated  and  non-indoctrinaied 
troops  are  roughly  evenly  divided  on  the  question  of  whether  Iheir 
chances  of  coming  out  unhurt  in  atomic  warfare  are  as  good  as 
under  regular  warfare.  Of  those  troops  indicating  that  their 
chances  were  poorer,  the  reasons  included  all  aspects  of  detona- 
tion — radiation,  heat,  blast,  etc.,  and  there  did  not  seem  to  be 
any  difference  in  this  regard  as  a function  of  receiving  the  full 
indoctrination  course. 

Table  B3  reports  responses  to  a question  which  asks  troops 
how  soon  they  would  be  willing  to  move  against  the  enemy  follow- 
ing use  of  an  A-bomb.  In  order  to  reduce  the  range  of  responses 
to  a workable  one,  the  times  have  been  converted  to  logarithmic 
quantities,  la  addition,  the  upper  limit  of  the  distribution  is  given 
in  its  original  form.  While  the  median  response  for  both  groups 
is  the  same,  more  of  the  indoctrinated  troops  (35  percent)  were 
willing  to  move  in  within  30  minutes  than  were  minimally  in- 
doctrinated troops  (16  percent). 

Minimally  indoctrinated  troops  tend  to  estimate  the  danger  of 
the  bomb  to  personnel  aa  being  greater  than  do  regularly  indoc- 
trinated troops.  This  is  indicated  by  the  medians  or  internal 
distribution  of  responses  to  questions  shown  in  Table  B4. 

Table  B5  presents  the  first  clear-cut  reversal,  shown  by  this 
interview  study,  in  the  tendencies  of  regularly  indoctrinated  troops 
to  respond  more  boldly.  Of  these  troops,  49  percent  would  prefer 
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th*  protection  of  a hoary  bunker,  u oppotfd  to  16  percent  of  the 
minimally  indoctrinated  troop*.  Th*  median  rcepon**  ie  the  same 
for  both  groups,  a deep  foxhole. 

TABLE  S3 

rrrEBvnar  responses  to  cuesticw  4,  shot  s 

Scpposi  m A4e4  ie  seed  «f  emajr  troops  by  ea pletfisf  i* 

2 000  fss*  firm  dhf  jgrsmod  mi  ell  (h  «ey  trap*  ere  hilled 
Abe  earn  emU  ear  trap*  mn  ie?  (Specify  jwri,  i*t,  bmrs, 
mimics,  ie  earner) 
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Table  B6  indicates  that  a few  more  of  the  indoctrinated  than 
minimally  indoctrinated  troops  are  willing  to  move  in  toward  (or 
among)  enemy  positions  immediately  after  an  A-bomb  burst.  This 
Is  consistent  with  findings  in  Question  4.  Table  B3.  Of  interest 
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here  »/#  the  reasons  jiv.’n  by  tbs  troops  for  thsir  answer.  In  two 
instances,  tbs  same  reasons  (reduced  visibility  caused  by  heavy 
dust,  and  confusion)  are  used  as  justification  for  both  waiting  and 
moving  immediately.  The  more  timid  troops  think  of  heavy  dust 

TABLE  BS 


ttrrntYlCT  RESPONSES  TO  QUESTION  10,  SHOT  6 
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as  a liability,  wbaraaa  the  bolder  troops  think  of  poor  visibility  in 
heavy  dust  aa  an  asset.  The  timid  troops  concentrate  on  the  con- 
fusions in  friendly  tinea  whereas  the  bolder  troops  cite  the  confu- 
sion among  the  enemy.  This  seems  to  point  up  possible  differences 
in  the  perceptions  of  the  defensively  oriented  and  the  aggressively 
otiented  soldier. 
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TABLE  B6 

urmtntM  responses  to  question  n,  shot  a 

Suppose  m i»ix>  is  dropped  m enemy  positions  in  front  of  yon, 
bat  net  mil  ths  ensmy  is  ki Hod,  1 mU  it  bo  botur  to  go  in 
through  tko  shut  md  sot  up  positions  whits  As  sassy  can't  too 
yea?  Or  won Id  it  bo  hotter  to  wait  for  Amt  to  settle  before 
going  inf  (Sjpecify  which,  or  giro  any  definite  etet meats  node) 


GROUP 
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1.  Miwnint} 

2.  r«w  visibility 


3.  Otr  trsf  s 


4isssf»si«W 


Mk  •'«  t>* 


RESULTS;  SHOT  8 

Thirty  men  with  previous  experience  in  A-bomb  maneuvers 
end  30  men  without  such  experience  were  interviewed  before  par- 
ticipating in  iet  Shot  o maneuver*  These  interviews  were  obtained 
on  D minus  1 and  O minus  1 (30  and  31  May  1952)  under  roughly 
the  earns  conditions  ne  those  described  for  Shot  6.  The  questions 
remained  the  same  except  that  Question  9 was  reworded  to  clear 
up  the  confusion  that  resulted  from  the  briginal  wording.  The  re- 
sults appear  in  Tables  B?  to  B14. 
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The  results  show  a fairly  regular  difference  between  the  two 
groups,  and  indicate  that  previous  A-bomb  experience  tends  to 
reduce  fear  of  the  A-bomb.  The  experienced  group  is  willing  to 
handle  uumoaitcred  equipment  at  2 miles  as  compared  with  3 

TABLE  B9 

HfTSWIBJ  WOPCWES  TO  QBCStim  4,  SHOT  8 

es  4-tor*  is  sssd  <p timmi  mss?  troops  bp  txp  lading  it 
7000  fsst  from  tbs  grmmd  sod  mil  tbs  mtof  troops  ors  kilUdU 
Ooo  seen  csmU  sor  troops  omm  im?  (Spmoifj  poors,  dsps,  boon, 
minotoo,  i*  setter). 
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miles  for  inexperienced  troops,  experienced  troops  would  be 
willing  to  be  la  a foxhole  S.S  nils  closer  to  ground  aero,  sad 
would  move  into  the  bombed  urea  1.2  hours  sooner.  Experienced 
troops  also  believe  that  fewer  men  would  be  killed  1/2  mile  from 
ground  aero  than  do  inexperienced  troops.  Either  under  or  in  a 
tank,  experienced  men  feel  they  would  be  safer  at  shorter  dis- 
tances from  the  burst  than  do  the  inexperienced  men. 


1H!U€K9< 


TABLE  B14 


nmnviEv  responses  to  qcoticn  11,  shot  s 


%w»  m Jk’hmk  is  drafftd  m mmy  fait  toms  i*  front  af  yam, 
bmt  mat  all  tkm  smsy  is  kills*,  lb mid  it  bs  kstUr  ta  go  A 
I kramjt  tkm  dm t md  sat  f positions  akils  As  antsy  rm’t  sts 
ymt  Or  mnld  it  km  ksttar  to  twit  far  dost  ta  matt  Is  inform 
gamy  Af  (Sgasify  ahieh,  or  gist  may  dmfbaita  stmtmmmta  amis.) 
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KttpoMti  to  questions  shown  in  Tablet  Bt3  And  &U  which 
ask  for  the  soldiers  * ld«a  as  to  why  ths  Army  is  hoidirg  the 
Desert  Rock  maneuver*,  and  what  protection  men  would  desire 
against  an  A-bomb,  do  not  seem  to  show  any  consistent  difference* 
as  a function  of  experience  or  inexperience. 
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DESCRIPTION  OF  METHOD 

Two  form*  of  on  attitude  and  information  questionnaire,  con- 
structed by  HumRRO,  worn  administs  rad  Mora  and  altar  D Day 
during  Shot  t,  *J  U9%  Ht>mRSO,a  classification  of  questions,  ORG 
waa  interested  is  whether  (a)  tha  anawara  of  experienced  troop* 
differed  front  those  of  km^triaacad  troops  to  aay  of  these  groups 
of  questions,  and  (b)  answers  to  any  of  tha  cluster*  of  questions 
changed  significantly  as  a fraction  of  participation  in  the  maneuver 
(before-after  comparison). 


The  same  troops  used  in  the  interview  and  polygraph  studies 
in  this  shot  were  also  given  the  questionnaire;  to  this  group  was 
added  aa  many  more  subjects  aa  could  be  obtained.  Subjects 
wears  drawn  from  tike  369th  Engineer  Amphibious  Support  Regi- 
ment„ the  31st  Transportation  Truck  Company,  the  5623  Trans- 
portation Staging  Aren  Cosnpany,  and  the  360th  Army  Band.  A 
total  of  91  men  formed  the  group  who  had  had  previous  experi- 
ence in  an  A-bomb  maneuver;  the  inexperienced  group  comprised 
40  men.  The  original  A— bomb  experienced  and 

inexperienced  groups  waa  made  on  the  bnsis  of  company  records. 
This*  classification  waa  later  chocked  with  the  statements  of  sub- 
jects regarding  their  previoea  maneuver  experience,  and  a num- 
ber of  cases  in  which  there  were  discrepancies  were  dropped 
from  the  awtlyuia.  Also*  men  who  ware  present  for  only  one  of 
the  two  questiUMunire  administrations  were  dropped  from  the 
group.  The  questionnaire  responses  of  the  remaining  67  men 
with  previews  A-bomb  experience  and  30  men  without  previous 
experience  are  presented  in  this  report* 


• • 


The  “before”  teat  was  given  on  D Day  minve  1 at  Camp  Desert 
Rock,  and  the  “after”  test  was  given  mi  the  afternoon  of  D Day 
after  the  troops  returned  from  the  maneuver  to  Camp  Desert 
Rock.  Each  test  was  given  to  all  the  men  at  the  same  time,  in  a 
mete  hall,  supervised  by  members  of  the  research  team  and 
assisted  by  non-commissioned  officers  furnished  by  the  military. 
A*  used  in  this  study,  the  questionnaires  were  not  anonymous; 
troops  filled  out  an  information  sheet  attached  to  the  question- 
naire, giving  their  name,  unit,  etc. 


Scoring  of  Qaestionoaire  R»>con»o« 

Sloe*  th*  questionnaire  is  sot  scored  by  Item,  but  by  clusters 
of  items,  some  description  is  necessary  to  an  understanding  of 
their  meaning.  These  12  clusters  together  with  examples  of 
items  which  they  coats  in.  sre  ss  follows: 

I.  INDEX  OF  INFORMATION  ACCURACT.  In  26  questions 
the  aoldisr  *s  examin  ed  on  the  accuracy  of  the  information  he  has 
c one  anting  the  A-bomb.  The  following  question  is  an  example: 

52.  What  is  the  shortest  time  after  an  air  burst  at  2000  feet 
of  an  A-bomb  that  it  is  safe  to  walk  through  ground 
zero?  (Check  one) 


afterward 
10  minutes  afterward 
hour  afterward 
J3ae  day  afterward 


Hewer 


.Can't  guess 


H.  INDEX  OF  UNDER- ESTIMATION  OF  EFFECTS.  This  in- 
dex is  obtained  front  certain  of  the  alternative*  answer  e on  five 

questions  sad  is  scored  as  a quantity.  Scores 

are  weighed  on  the  basis  of  deviation  from  accuracy  in  which 
accuracy  equals  aero.  Thus  a largo  minus  number  indicates 
greater  under-estimation  of  effects.  The  first  two  alternate  es 
of  the  following  question  serves  as  an  illustration: 

46.  The  blast  effect  of  aa  A-bomb  like  the  Hiroshima  bomb, 
bursting  height  of  2000  feet  in  flat,  open  country,  would  not 
kill  anybody  beyond  a distance  of:  (Check  one) 


One-half  mile  from  ground  aero 
. (the  ground  directly  below  the  explosion) 
.One  mile  from  ground  aero 
.Three  miles  from  ground  aero 
miles  from  ground  aero 
wH  guess 


III.  OVER- ESTIMATION  OP  EFFECTS.  Certain  alternative 
answers  to  18  questions  are  scored  as  a plus  quantity,  and  are 
weighed  on  the  basis  of  deviation  from  accuracy.  Accuracy 
equals  aero.  A low  score  indicates  more  correct  concepts.  The 
first  three  alternatives  to  the  following  question  are  examples: 
51,  Would  radiation  from  an  A-bomb  explosion  make  men 
4 miles  away  permanently  sterile  (unable  to  become 
fathers)?  (Check  one) 
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Many  mn  would  be  permanently  sterile 

Quite  _ few  men  would  be  made  permanently 
sterile 

Hardly  any  men  would  be  made  permanently 
______  sterile 

We  moo  would  be  made  permanently  sterile 

Can’t  guesa 

IV.  INDEX  OF  FEAR  PRONENESS.  The  answers  to  seven 
questions  are  scored*  giving  more  weight  to  less  frequency  of 
fear  symptoms  experienced  by  the  subject  during  the  past  year. 
Therefore  higher  scores  tend  to  indicate  lees  pr oneness  to  fear. 
Question  24  is  as  example; 

k,  24.  ha  the  past  year*  were  you  ever  troubled  by  your  hands 
sweating  so  that  they  felt  damp  and  clammy?  (Check 
one) 

Very  often 


Once  in  a great  while 

Never 

V.  PHYSICAL  REACTION  INDEX*  Seven  questions  were  used 
to  measure  the  physical  sanctions  of  troops.  High  senates  indi- 
cats  lack  of  the  physical  reactions.  Qwestion  37c  is  an  illustra- 
tion; 

37.  SCaay  soldiers  lam  reported  different  physical  reac- 
tions to  various  Army  experiences.  Have  yen  yourself 
had  any  of  the  following  reactions  in  the  last  day  or  sot 
(For  each  of  the  eleven  reacHona  listed  below*  check 
one  answer  to  show  if  you  yourself  hod  tke  reaction  in 
the  last  day  or  ao.) 
c.  Sinking  feeling  in  the  stomach? 

*>»***  often 
______  Several  times 

Only  once  nr  twice 

No*  stall 

VI.  INDEX  OF  DISBELIEF  IN  STATEMENTS  OF  PERSONAL. 
DANGER*  This  index  is  divided  into  two  parts;  "Memory11  and 
“Belief."  la  three  questions  the  subject  la  asked  to  record  what 
he  * emembers  being  told  about  the  dangers  of  the  A-bomb,  and  in 
three  similar  questions  he  is  asked  to  record  what  he  actually 
believes  about  the  dangers*  regardless  of  what  he  hat  been  told. 
These  questions  are  scored  so  that  accuracy  equals  aero.  Ques- 
tions 6da  sad  69b  illustrate  parts  a and  b respectively: 
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tta.  Have  you  been  told  how  much  or  little  danger  you  would 
be  in  if  an  A* bomb  wore  exploded  at  2000  feet  and  you 
moved  into  the  e pot  directly  below,  one  hour  after  the 
«xplo»'on?  {Check  one) 

Have  been  told  1 would  be  in  great  danger 

Hew  bees  told  1 would  be  la  considerable  danger 

Hxw  bees  told  X would  be  is  a little  danger 

Have  been  told  I would  be  is  no  danger  at  all 

Do  not  remember  what  1 was  told  on  this 

69b.  Regardless  of  what  you  have  been  told  on  this,  in  how  moch 
or  little  danger  do  you  actually  think  you  would  bo  if  as 
A-bomb  like  the  ess  at  Hiroshima  were  exploded  at  a 
height  of  2000  feci  and  you  were  4 miles  away,  is  a 
foxhole?  (Check  one) 

Think  | would  bo  is  great  danger 
Think  I would  be  is  considerable  danger 

Think  2 would  be  is  a little  danger 

Think  I would  be  in  no  danger  at  all 

Do  not  know  what  to  think  on  this 

VOL  INDEX  OP  FAVORABLENESS  TOWARD  ONE’S  OWN 


UNIT.  High  scores  for  this  index  reveal  favorsbleness  toward 
one's  own  , The  five  questions  is  **»*«  nre  illustrated 

by  Question  33  as  follows: 

33.  As  coming  your  work  would  bo  tha  same,  if  you  were 
going  into  combat  would  yon  rather  go  with  your  pres- 
ent company,  or  would  you  rather  go  with  a different 
company?  (Check  one) 

Raihsr  go  with  my  present  company 

Rather  go  with  a different  company 

Would  make  no  difference  to  me 


VUI.  INDEX  OF  GENERAL  ATTITUDE  TOWARD  ARMY. 

This  cluster  consists  of  she  questions  which'seek  to  identify 
attitudes  toward  the  Army  as  a whole  rather  than  specific  atti- 
tudes toward  one's  cam  unit  ae  is  lades  YU.  High  score  indicates 
favorable  attitude.  The  sis  questions  that  are  included  are  illus- 
trated by  Ho.  IS  as  follows: 

IS.  If  you  were  ottered  an  HONORABLE  DISCHARGE  today 
and  If  you  knew  you  would  act  be  drafted  later,  would 
you  take  the  HONORABLE  DISCHARGE?  (Check  one) 
l would  certainly  take  it 

1 would  probably  take  it 

l would  probably  not  take  it 

? would  certainly  not  take  it 
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UC.  INDEX  OF  CONEIDENCE  IN  ONE'S  OWN  PEKrOBM- 
ANCE,  A high  score  in  this  clusisr  rtmli  greater  confidence. 
Three  questions  were  tikcdof  which  No,  17  U typical: 

17,  If  were  cent  into  actual  lighting  now*  how  do  you 
think  yea  would  do?  (Cheek  one) 

t think  1 would  do  all  right 

1 think  1 would  hare  trouble  at  first*  hid  after  a 
- - - . while  1 weald  be  all  right 

l haven't  any  idea  how  1 would  do 
I don't  think  1 would  do  very  well 
X.  INDEX  OF  ATTITUDE  TOWARD  A>BOMB  MANEUVERS. 
This  index  investigates  the  soldier's  attitude  toward  the  A-bomb 
maneuver.  A high  score  indicates  * favorable  attitude.  Number 
73  Is  as  example  of  the  four  questions  comprising  this  cluster. 

73.  Bow  notch  value  do  you  think  A-bomb  maneuvers  are 
in  training  troops  for  actual  A-bomb  combat? 

(Cheek  one) 

Very  great  value  in  training  troops  far  combat 
CnsriitiwMs  value 

Some  value 

Very  little  value 

No  opinion 

XL  INDEX  OF  FAITH  IN  ARMY,  lu  contrast  to  Indices  YU, 
Vm*  and  X which  deni  with  the  ettttmde  of  the  subject  Ineei44}ie 
unit*  the  army,  and  the  maneuver  respectively,  this  index  seeks 
to  determine  Dm  degree  of  faith  the  subject  has  la  the  army  and  in 
the  ability  of  the  army  and  its  experts  to  handle  Use  A-bomb  with- 
out endue  danger  to  the  soldier.  A high  score  indicates  a Ugh 
degree  of  confidence  in  the  army  to  carry  oat  sack  a program. 

The  following  serves  to  illustrate  the  six  questions  in  this  duster: 
HO.  Do  you  think  the  experts  know  enough  abend  A-bomb#  to 
use  them  in  military  maneuvers  without  danger  to  our 
troops?  (Cheek  one) 

Yes,  enough  to  use  them  without  any  danger  at  aft 

No*  there  would  be  a little  danger  to  our  troops 

la  an  A-bomb  ■'uaoeuver 

No*  there  wou3d  he  n lot  of  danger  to  our  troops 

ia  an  A-bomb  maneuver 

_____  Can't  goes* 

XU.  INDEX  OF  EXPRESSED  ANXIETY  ABOUT  A-BOMB. 
Various  questions  about  the  A-bomb  are  used  to  probe  the  sub- 
ject's reactions  and  measure  the  degree  of  his  anxiety.  A high 
score  Indicates  freedom  from  anxiety.  Eight  questions  are  in- 


eluded  is  this  clutter,  cl  which  tits  following  two  art  illustrative: 
89,  If  you  *«/•  is  s front-line  foxhole,  which  would  you 
rather  hnre  ess  atr^aitf  drop  on  tits  enemy  2 mile* 
from  you?  (Check  one) 


95,  How  do  you  think  you  yosseelf  will  feel  shout  the  dif- 
ferent effect*  of  the  A-bocnb  just  before  the  bomb  foes 
off?  (Chech  ggg  answer  for  esck  of  tke  four  effect* 
b~low) 

a.  The  fire  flash  (fireball) 

.Very  scared  of  it 

Quite  scored  of  it 

A little  peered  of  It 

Not  *i  all  scored  of  it 
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RESULTS 


The  questionnaire  results,  expressed  is  percentage  of  the 
nartnwin  possible  scores  obtainable.  are  shown  is  Table  Cl. 
There  are  so  sigetflrest  changes  is  scores  lor  say  duster  for 
cither  experienced  or  iaaepari  anted  sms  as  a faactloa  of  paithl* 
petieu  is  the  MSMuet.  Ilthnefh  It  la  possible  that  troops  did 
sot  chests  is  asp  respect  is  their  attitudes  toward  tiui  bomb  sad 
its  dangers  as  a result  of  having  this  aatperiosco,  it  map  ha  that 
the  iastrumaut.  together  with  Ha  scoring  scheme,  la  iasuff ideally 
sensitive  to  measure  charges  which  possibly  did  occur. 

le  addtttoa  to  ahaiwiBg  sa  teat*retest  change*  lor  either  group, 
the  gueetioeeair*  tails  to  ahem  ary  significant  differeaenn  between 
the  experienced  and  inexperienced  troops.  One  index.  Accuracy 
of  Information  0),  enema  to  show  a small  cons  latent  difference  in 
that  A-boenh  experienced  troops  hare  slightly  more  accurate  in- 
formation (baaed  oe  indoctriaatioa  material)  than  inexperienced 
troops.  Sven  this  difference  U very  email  (10  percent)  and 
probably  reflects  more  contact  with  indoctrination  procedures 
on  the  part  of  the  experienced  troops. 
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In  Exercise  DESERT  ROCK  X U was  found  that  troops  per- 
formed routinely;  there  wee  no  indication  that  participation  in  the 
A-bomb  maneuver  m a stressful  enough  to  result  in  any  impair- 
ment of  troop  performance.  Although  no  systematic  attempt  was 
made  to  study  the  overt  behavior  of  troops  during  the  DESERT 
ROCK  XV  Exercise,  ORO  staff  members  who  attended  the  ma- 
neuvers collected  incidental  information  on  D Day,  and  after  each 
maneuver  questioned  officers  concerning  the  behavior  and  per- 
formance of  their  troops  during  the  maneuvers.  On  the  basis  of 
such  information,  no  evidence  was  obtained  which  would  Indicate 
that  troops  performed  inadequately.  As  in  the  first  exercise, 
troops  apparently  performed  in  a routine  manner  and  gave  no 
outward  signs  of  fear. 


DESCRIPTION  OF  METHOD 

« 

Although  the  A-bomb  explosion  apparently  had  no  detrimental 
effect  on  the  ability  of  troops  to  perform  routine  maneuver  oper- 
ations, it  was  felt  that  tensions  might  exist  which  might  be  re- 
flected in  changes  in  troops*  ability  to  perform  military  tasks 
involving  manual  dexterity. 

On  rehearsal  day  for  Shot  3,  a group  of  25  ansa  performed  the 
selected  task  as  a "before"  test,  and  on  X>  Day  the  second  test 
was  given  to  the  same  men  within  an  hoar  after  the  buret,  before 
‘be  men  moved  towerd  ground  aero.  This  is  the  critical  time  for 
troops  to  perform  their  military  duties,  if  anxiety  or  emotkmsl 
disturbance  was  induced,  as  a result  both  of  the  explosion  they 
had  just  witnessed  and  of  the  anticipated  maneuver  to  the  hurst 
area,  it  is  important  to  ascertain  its  degree  and  effect.  ' 

Administration  of  the  Teat 

The  subjects  of  the  study  were  riflemen  (11  EM  and  14  non- 
coma), the  3d  platoon  of  B Company,  liStl  Regiment,  31st  Infantry 
Division.  A second  group  of  25  riflemen  from  this  company,  and 
two  more  groups  of  25  and  24  men  respectively,  including  rifle- 
men, baaooha  men,  automatic  riflemen,  and  machine  gunners 
from  the  504th  Airborne  Infantry  Regiment  were  also  tested  prior 
to  the  burst;  on  D Day,  however,  time  did  not  allow  for  a retest  of 
these  additional  groups  immediately  after  the  A-bomb  explosion. 

The  task,  to  field  strip  and  reaatsmble  the  M-i  rifle,  was 
selected  because  it  was  a military  task  involving  the  use  of 
weapons,  and  one  in  which  infantrymen  could  be  expected  to  be 
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skillful,  sod  to  which  the  degree  of  learning  through  repetition  in 
the  course  of  the  teet  would,  presumably,  be  minimal.  At  the 
same  time  the  task  had  relevance  to  combat  performance,  it  wae 
simple  to  structure,  and  involved  e -oordination  of  muscular 
activity  which  could  be  affected  anxiety  or  tension.  The  men 
were  given  the  following  instructions: 


"Kaefcme  ietefeeve  1ms  M>1  rifle  Yee  will  hew  ytm  liffe  field  peek  w»  yew 
back  dwfaf  the  mm.  Pint  1 vUi  tsil  yam  fcsv  we  de  k sad  thse  we  will  skew 
yeehyhaeieg  s seldiur  gs  desogh  Je  pas  as  yee  we  te  de.  YwemdScm 

owls  veer  iioiiiw,  fade  she  news  Yn  „iU  bs  coiled  tm  stwwise  mi 


faibtd  pwripg  dw  nfls  npodec  agria  aad  w at  mteiw  w <ht  peocho 

.■>  «P—  itw.'  r -nrTf  nny-rT  ir  j — j — [ *— 

fktt  damtif  caafim*  yeo  wail  be  sine  ihT  fimrd  ~ T-'1  Our*.  . .IWt 
pcecticeepen  tfcie  fda  «•  wowtefiedewbew  ln«  k tehee  » de  tfcie  teefc 
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The  officer  then  directed  a corporal  through  the  demonstration 
of  the  teat. 

A spirit  of  competition  was  introduced  for  motivation;  all  | 

four  groups  were  present  throughout  the  entire  teet  so  that  each 
test  group  was  observed  by  the  others.  The  men  were  told: 

*i»ial|WBitiia)diiheidnwiiw7naa  Ue  wiU  dee  jet 

sad  whs  nawias.  TU  nedw  ood  tine  eecotdo  witt  he  wed  bock  le  Uoofcior 

Si  aheesaows  mmBm  w ooeefcZntortowl  Gwd.  iU^L  lefisrij,  * 

afli  ha  weed  ie a mh  >»  he  node  mt tin  ikh  isatilat.* 

The  presence  of  competing  groups,  who  commented  freely  on  the 
performing  group's  activities,  constantly  prodded  the  individual 
soldier  to  maximum  performance,  both  for  personal  reasons  and  * 

because  of  pride  in  his  unit  and  branch  of  service.  Evidence  of 
such  s concern  is  attested  by  the  film  record  which  frequently 
shows  soldiers,  who  had  finished  assembling  their  rifles,  turn- 
ing around  to  determiao  the  progress  of  a slower  soldier. 

In  order  to  isctiitate  the  timing  of  each  man,  the  troops  per-  • 

formed  the  teet  in  two  semi-circles  before  s movie  esmera.  The 
camera  was  mounted  on  a truck  so  as  to  allow  for  a clearer  view 
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of  each  man*  Movie*  of  each  teat  war*  taken  from  just  prior  to 
the  command  to  diiiuittnbU  until  all  members  of  the  group  had 
completed  ike  performance. 

Measurement  of  the  Film  Record 

This  permanent  record*  taken  at  the  rate  of  90  feet  of  35  mm 
film  per  minute,  was  made  available  for  study  in  16  mm  black- 
and-white  prints.  By  selection  of  the  frames  marking  the  be- 
ginning and  completion  of  each  operation  by  each  man  and  mea- 
surement of  the  intervering  film,  the  time  interval  was  determined. 
Since  90  feet  of  35  mm  film  has  the  same  number  of  frames  (1440) 
as  36  feet  of  16  mm  film*  the  problem  of  conversion  was  a simple 
ratio  nf  5 to  2. 

For  reading  purposes  the  following  terminal  points  were  es- 
tablished for  operation: 

1.  The  point  at  which  each  subject  began  to  assume  a kneeling 
position  on  the  poncho  was  used  as  the  starting  point  for  dis- 
assembly. 

2.  The  point  at  which  each  subject  started  into  position  for 
the  purpose  of  pulling  back  the  poncho  was  taken  as  the  moment 
his  disassembly  was  completed. 

3.  Beginning  of  reassembly  was  established  as  the  point  at 
which  each  subject  reached  lor  the  first  rifle  part. 

4.  When  the  individual  subject  started  into  position  for  port 
arms  (usually  from  a kneeling  position)  it  was  concluded  that 
assembly  was  complete.  The  total  actual  performance  time  for 
each  subject  was  computed  by  adding  the  disassembly  to  the 
reassembly  time. 
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RESULTS 

Because  of  time  limitations,  there  was  no  opportunity  to 
determine  the  reliability  of  the  performance  test  before  it  was 
used  at  Desert  Rock.  It  was  recognised  that  if  the  test  were 
highly  unreliable,  if  there  were  many  and  wide  discrepancies 
between  scores  made  on  different  administrations  of  the  test 
under  standard  conditions,  then  the  "before"  and  "after"  A-burst 
results  would  have  little  meaning.  It  was  assumed,  however,  that 
even  if  the  test  itself  were  unreliable,  severe  tension  and  emo- 
tional disturbance  following  the  explosion  might  result  in  an 
appreciable  lengthening  of  (Ue  time  required  by  the  group  to 
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perform  the  task.*  The  test  data  shown  in  Tabic  01  indicate 
that  such  wai  not  the  ease;  after  the  A-burst  the  group  performed 
the  tank  somewhat  more  quickly,  rather  than  more  slowly.  The 
small,  and  probably  insignificant,  decrease  in  range,  standard 

TABLE  D1 

TIKE,  IN  SECONDS,  REQUIRED  BE  2S  PARTICIPANTS  TO 
DISASSEMBLE  AND  REASSEMBLE  IKE  H-l  RIFLE 
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deviation,  and  mean  time  required  to  complete  the  task  daring 
the  retest  (after  the  burst)  would  seem  to  indicate  that  any  in- 
crement in  skill  b sennas  of  recent  practice  of  the  task  waa  not 
overshadowed  by  aneieties  and  tens  loss  related  to  the  A-bomb. 
Witnessing  an  A-bomb  explosion  apparently  did  not  reduce  the 
ability  of  troops  to  perform  this  military  task. 
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DESERT  ROCK  I STUDIES 

Only  recently  fire  any  systematic  attempt  bon  made  to  assess 
the  psychological  reaction*  of  individuals  to  an  atomic  explosion. 

Is  Exerci  ,e  DESERT  ROCK  1,  the  first  use-o £ an  actual  A-bomb 
in  troop  maneuvers,  two  coordinated  research  studies  were  under- 
taken to  investigate  the  behavior,  reactions,  and  attitudes  of  troop 
participants.  One  of  these  studies  was  concerned  primarily  with 
troops'  attitudes  and  knowledge  about  atomic  effects.*  Question- 
naire* designed  to  obtain  such  information  were  administered  to 
groups  of  participant  troops  (chiefly  paratroopers),  a*  well  as  to 
comparable  groups  of  non- participants,  at  several  paints  of  time 
before,  during,  and  after  the  exercise  at  Desert  Rock,  Analyses 
of  the  questionnaire  data  indicated  that  the  atomic  energy  indoc- 
trination given  before  the  D Day  maneuver  (at  home  camp  and  at 
Desert  Rock)  resulted  in  a sharp  iacrmse.in  troops ' factual  in- 
formation about  atomic  warfare,  particuLdffy  in  information 
relating  to  self- protection  measures.  Participation  in  the  ma- 
neuver itself  did  not  result  in  a further  gain  in  atomic  information. 
It  was  hypothesised  that  anticipation  of  the  A-borab  experience 
perhaps  served  as  a stimulus  to  learning  of  indoctrination  ma  • 
t crisis,  and  that  the  actual  maneuver  experience  aided  in  the  re- 
inforcement and  retention  of  atomic  information  by  participant 
troops.  Findings  relating  to  the  exteat  to  which  the  indoctrination 
and  the  maneuver  increased  confidence  and  reduced  anxiety  and 
fear  in  the  participating  troops  were  less  clear-cut.  There  were 
apparently  some  indications  that  indoctrination  and  the  maneuver 
increased  men's  self-confidence;  as  troops  were  indoctrinated 
and  given  first-hand  experience  with  the  A-bomb,  some  of  their 
fears  were  reduced.  There  were  other  indications,  however,  that 
considerable  anxiety  about  some  of  the  bomb's  effects  persisted. 

In  another  investigation  undertaken  during  DESERT  ROCK  I*t 
other  methods  of  assessing  troop  reactions  to  an  atomic  explo- 
sion were  used.  These  included  observational  studies  of  troop 
performance  during  the  maneuver,  intensive  interviews  with 
participant  troops,  aa  information  survey  conducted  after  the 
maneuver,  and  a polygraph  study  designed  to  measure  the  invol- 
untary physiological  reactions  of  troops  to  various  questions 
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INDEPENDENT  INVESTIGATIONS:  DESEAT  ROCK  IV 


Exercise  DESERT  ROCK  SV  provided  further  opportunity  to 
mum  troop  reactions  to  an  atomic  explosion.  Several  independent 
investigations  were  undertaken  during  this  exercise,  la  the  Shot 
4 maneuver  involving  the  participation  of  Marine  unite*  a research 
team  attempted  to  determine  if  the  psychological  reactions  of  the 
troops  were  sufficient  to  require  further  study.*  The  nature  of  the 
data  gathered  by  this  team  was  purely  observational ; observations 
were  made  and  impressions  gained  at  first  hand  while  participat- 
ing in  the  exercise  with  the  troops.  The  investigators  found  that 
troops  did  not  exhibit  observable  fear  or  anxiety  reactions  except 
for  a brief  period  before  the  burst,  and  immediately  before  the 
drop  when  emergency  procedures  were  announced  over  the 
loudspeakers. 

it  was  concluded  that  there  was  no  need  of  further  study  of 
psychological  reactions  of  troops,  if  "psychological  reactions"  is 
taken  to  mean  fear  and  anxiety  reactions,  and  if  subsequent 
exercises  are  repetitions  of  the  one  under  study.  It  was  further 
concluded  that  such  goals  as  were  actually  attained  in  this  exer- 
cise might  be  better  and  more  cheaply  attained  by  means  of  a 
systematic  training  course;  however,  it  was  considered  even 
more  desirable  to  improve  the  atomic  exercise  to  order  to  pro- 
vide a real  tactical  training  laboratory  in  atomic  warfare.  It  was 
suggested  that  this  might  be  accomplished  by  increasing  the 
realism  of  the  exercise,  introducing  conditions  of  fear  and  fatigue, 
and  by  introducing  tactics  into  the  maneuvers. 

During  Exercise  IV  a survey  of  troops*  attitudes  and  opinions 
was  made  by  Desert  Rock  staff  personnel  participating  to  discussion 
groups  and  small  informal  mestings.t  Six  companies  of  station 
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relating  to  ths  A-bomb  and  the  maneuver.  The  results  of  these 
studies  indicated  that  troops  performed  routinely  on  D Day  and 
showed  no  visible  signs  of  fright.  However,  significant  tension 
was  found  to  exist  among  troops  prior  to  the  maneuver.  Although 
troops  verb&Uy  expressed  considerable  confidence  in  their  safety, 
their  physiological  reactions  indicated  some  degree  of  emotional 
disturbance.  After  participation  in  the  maneuver  this  tension  was 
found  to  be  reduced. 
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psra  nnel  were  surveyed.  It  ess  found  that  fears  of 
»distioa  effects  exceeded  all  other  feare  connected  with  atomic 
bursts,  sod  all  groups  indicated  a desire  for  additional  informa- 
tion on  effects  of  atomic  radiation.  Troops  reported  that  they  felt 
less  fearful  of  the  A-bomb  after  receiving  Indoc;  ' tation  and  wit- 
nessing an  atomic  burst.  A large  majority  of  men  said  they  would 
be  willing  to  remain  in  entrenchments  2 miles  from  ground  aero 
in  maneuvers  similar  to  those  in  Exercise  IV. 

In  addition  to  the  present  investigation  of  tro**p  reactions  in 
Shots  3,  6,  and  8 of  Exercise  IV,  another  rather  comprehensive 
study  was  undertaken  in  Shot  6,  in  which  armored  infantry  units 
participated.*  Data  on  troop  attitudes  and  information  concern- 
ing the  A-bomb  were  collected  by  means  of  questionnaires,  and 
certain  measures  of  psychological  and  physiological  reaction 
were  also  obtained.  Preliminary  findings  from  this  study  indicate 
that,  as  a result  of  the  special  indoctrination  at  Desert  Rock, 
troops  showed  a sharp  gain  in  information  about  many  aspects  of 
atomic  effects,  particularly  those  which  had  to  do  with  personal 
injury.  Participation  in  the  maneuver  itself,  however,  resulted  in 
no  further  gain  in  troops'  level  of  information,  and  apparently 
even  led  to  a loss  of  information  on  a number  of  specific  points 
about  atomic  effects.  No  evidence  was  obtained  that  fear  made 
any  of  the  participants  incapable  of  carrying  out  their  duties  al- 
most immediately  after  the  atomic  hurst.  However,  it  waa  found 
that  a large  majority  of  troops  did  reveal  some  anxiety  or  tension 
during  the  course  of  the  exercise. 
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Physiological  measurements  of  one  kind  or  another  have  been 
widely  used  by  the  Army  and  by  its  research  agencies.  For  ex- 
ample, the  Criminal  Investigation  Division  of  the  Adjutant  Gen- 
eral *s  Office  has  used  polygraphs  measuring  circulatory  and 
respiratory  changes  to  indicate  deception  during  the  interroga- 
tion of  prisoners.  Similar  polygraphs  are  used  in  screening 
employees  of  the  Armed  Forces’  various  agencies  with  a view 
toward  detecting  disloyal  or  dishonest  worksrs.  In  addition  to 
the  physiological  indicators  in  the  present  study,  HumRUO  has 
used  two  separate  methods  of  measuring  the  amount  of  palmar 
sweat  to  troofs  reacting  to  toe  Desert  Rock  exercise.  ORjO  field 
teams  have  used  changes  to  blood  chemistry  and  urine  as  an  in- 
dex of  stress  and  fatigue  to  troops  to  Korea. 


PROBLEMS  IN  TECHNIQUE 

The  above  list  is  not  intended  to  be  exhaustive  but  illustrates 
the  diversity  of  measures  that  have  been  need  to  military  agcraciea 
for  the  purpose  of  assessing  emotional  experience.  Since  physio- 
logical measures  seem  to  be  playing  a role  to  Department  of  De- 
fense operations  and  research,  it  seems  appropriate  to  point  out 
some  of  toe  questions  about  these  techniques  which  were  raised 
to  the  course  of  the  present  study,  and  which  might  be  answered 
by  basic  research. 


1.  What  forms  of  physiological  response  are  the  most  appro- 
priate measures  of  particular  kinds  of  emotional  expe- 
rience? What  physiological  responses  are  the  most  valid 
indicators  of  deception?  What  are  toe  moat  valid  indica- 
tors of  fatigue?  etc. 

2.  Is  it  possible,  through  measures  such  as  tsat-to-beat 
variability  of  heart  rate,  blood  flow,  muscle  action  po- 
tentials, and  so  forth,  at  present  largely  unexplored,  to 
differentiate  between  one  emotion  and  another?  The  kinds 
of  measures  which  were  used  in  the  present  study  do  not 
differentiate,  for  example,  between  fear  and  anger.  Under 
some  conditions  it  might  be  very  important  to  know  whether 
a particular  situation  aroused  fear  to  the  point  where  U 
limited  combat  effectiveness  or  anger  which  might  facili- 
tate good  combat  performance. 
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3.  What  is  the  most  »pp?ovf  iat«  design  «fcsa 

physiological  measures  arc  used  as  they  are  in  the  present 

study? 

a.  Individuals  differ  greatly  in  their  general  physiological 
responsiveness;  bow  large  a sample  is  necessary  to 
insure  a random  distribution  among  the  experimental 
groups? 

b*  Is  a systematic  bias  introduced  when  incomplete  rec- 
ords are  discarded?  Many  record*  ere  incomplete 
because  of  movements  on  the  part  of  the  subject;  is 
the  person  who  moves  about  during  the  test  mere  or  less 
responsive  than  one  who  does  not? 

c.  What  is  the  appropriate  statistical  technique  when  re- 
peated physiological  measurements  are  made  on  Use 
seme  person? 

d.  What  is  the  rate  of  adaptation  to  the  measuring  tech- 
nique? To  what  extent  do  questions  at  the  beginning  of 
the  test  elicit  larger  responses  than  those  toward  the 
end  of  the  test? 

e.  Is  the  subject  responding  to  a single  weed  Ik  the  ltd 
question,  like  “A-bomb.”  or  is  be  re  speeding  **bySJ#» 
logically  to  the  entire  question? 

It  ia  suggested  that  if  this  kind  of  wwhwwiI  it  to  haws 
continued  use  to  military  research,  some  « sat  ids  tattoo  to  fmt 
to  these  and  other  basic  iwstbedeieqUsI  quest  tent* 
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